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2 1 
1 2 
1 1 



fc::] 



4 1 

2 

10 

.2 2 0. 



B 



5 = 



10 10 

i|o 

1 1 I o. 

r i o 

1 



-1 2 

10 1 



10H 
1 ]l 

o oil 



■[ill!] 



1 10 
i Jo 



4 = 



12 10 
lv|o 

10 1 
! 2 2 



= (<-) 



L J 2 3 L 5 J lr, = 2zi +3z 2 



= [ 2 1 -3 



j>j> n x p i-j-Ul ^ c 



In- 

J <T7 = 

(r 3 = 

I" -*i + 7* 2 ] 
[-2 2l - 6* 2 J 



2*2 / 

-'a ,< 
+ 3*„ \ 



*i = yi-2 r2+y3 

** = 2 ri + y2 - 3y 3 JirijJ - rr 



= *' 2 "»:/ * 1.2 p;k = 1.2 „). 



^ B - [6/,] j >< - foy] OlTliJ-T. 



n 



.A B J-***- t>* / {J* c$i y* 1 ^ j* 



01 

/3 2 



Oli ji .all t_j 



. 6 £ iftUl »-U Ji* a o j& ut Ul j 6 £ iiftUll Ui*i a i>j& ot U} : jwuJI ( I ) 

. a J£J a c Si^JI jit a : ^IS^VI (v) 
. a £ iftUll •-<* ji* b b £ iWUll ji* a oLTIiJ : JiL_iM ( r ) 

*bUI .4* ji* a <jj» c £. iMJI »4* 6 JlT, ft £. iWUI ji* a <jlT lil : «>bjl ( j) 

. — CB j AC= CA jgd*JI ji* oU>-*.^/<, J?, CiUlT lij^^ji- TX 

( ± C = C (AB ± BA) : oLi * 



Cilaji .nil o« 



^ a /y = cJlT lit, lUJjdi, 



: & yj . U^i^i. S^^l*. ^ L^li i<j 









a 12 


a is ■ 


■ <w 









^2 


Or,,, 


■ °2n 


' — J* i-iii- ii yum* 










033 ■• 


• a 3n 






. 





.. 


■ a nn 






a u 





.. 


" 






°21 




.. 









°31 


°32 


033 •• 









.°ni 


a rt2 




a nn 

- 












" 









. 















^33 ■ 









_ 





. 


•• a nn 





D = diag{a llia2 2, 



jSJJL ii yuA\ .j* L I jtS 



ii> °22. 033 a nn ) 



> SlLil >;! 



1 

1 

t L° 1 



■[;;:] 



. /' = I.I ... =" I o\j 

. ^ Jli ji* ol ^LiU ^ ■ t [ 2 A -= A.I 3 = f 2 AI 3 = A ju 



1 *>«alik 4juj« oUj<i.ng 

r siLli >;! 

. L-iCt jLAjaJ AB = - BA ioUl j /< oti >-JLI Ijl 

A=B- X ji Ui$ur_j /( ii^i-il ^» ^ >SC~ . Lit t LiojC B Si^L-il o; . ( A ^ jLJ B) 





1 


2 


3 




6 


-2 


-3* 




1 





0" 




1 


3 


3 




-1 


1 










1 







1 


2 


4 




-1 





1 










1 



v sj'uj 

: J (/45)" 1 = B-KA- X 



■[123 



«>i-JH J jl Jli Jit. . ( /4 J>u ) A" y J\> Li /4 <J^> 

1 4 1 

.4'= 2 5 ^» 

.3 6. 



(*><r - A: A' ( ^) X^T = 

: J jcs^i^l jjU J^iL. ^* ^ ji^. £ j^e. J ^Ju. u] — n 

( ^ + B )" = A' + BT 

jl J LijkijSi** v^iii j-»u- j* ,>=»>-*. v> j-i» o\ — m 

iy-». ja-ii Jul (/<5 )- = ^ 

^ = Kyi ~J ! Jii >j. a.*t* i;i wi = osji i~ ju>-u isi 

2 3" 



A: JJ* i^f « dUf, ^ ^ = j 2 4 5 



■I 



3 « >-JLI : & jLi. 



-5 6 

j» >- \ r i)Ul j 

. iL'L^ A + A' a_^L-ilOU n i^-j-DI ^ io^. ~4jJL+. A cJlf lil — IV 



[0-2 3], 
L-3 -4 oj 

: Ji I- o» j« <J t^. \ r iJLil uU^ J ^jujt . A: ioJl jlT >t/< « >-ll JUT, ijJtk" ;L*L> o 

. ZjL**. J j& A - A" oli /7 ij-jjJI^io^ii^iv** A cJlTlil — V 

: Ji l» K j IV j^i>Jt j^-J 

u-u odLii >;! c= iM->T). 

ub4«JI . \S j»\iAt. ^ z = a + bi oli i = jlTj jruLJ^ ^o* b j a jlTlil 

>y. z = a + 6/ tjlT lij . j^HJ Ltl, JT «. jgbl jl. a — bij a + 6/ uLTA 1 

2 —a+bi > JL. 

a ^Sj. ia«J jil^J j»l JLI o\ JT Z = T X = a - bi = a + bi, j ^ ^ jz 2 = z t = o- it JZi = a + 6i JLT lil 

: uj^j^U z 2 r + di j z t =a-\-bi olTljl 
z^+~zi = (a+c) - = (a-6i) + (c-di) = zi + r^, Zi + ^ = (ch-c) + (') 

: Ji^- 1 *" ^ J^^-f ^* O-Tj- £j~<* Jil Jl jl 

2 i ,? 2 = (oc-W)-7adf+6c)i = (a-bi)(c-di) = T v 7^, 3 Zy * 2 = (ac-bd) + (ad+bc)i (u) 



\jt JT Ju^yii A & j^ju JJI vjArAS jli t IT,, jljct Li t o ^L*, A cJlT lil 

. ( ,4 5i>-J liil J.1 ) /I >^Jb LL >^Jj /I ^>~*J *2il jll ajjUll ^o; 
-2i -i 



A = 



r.-» -ii 

[_ 3 2 + 3»J 



3 2 + 3iJ L 3 2-3iJ ° 

(A:^) = (*) , (/i)= ,4 ( *■ ) 
: J, L oLtl j£c ^1 ojl^JI (0^ j (j) ^ 
C<4-f5) = /4+jB : jL t ii\^ £j^t j> ^Oji^ <Z\ J.\ » jUL\ - VII 

(AB) — A.B : jUI ^fJi) L^iii j. ^ JjsijjL*. J~»U- iiil^l li^Loil - VIII 

A* oL^fl >if j Jli ^SJj . ( ^ J iiil^l Jjii.) A" >JL /< J^iJ. 

: dliT 

( 4 )' = ( A' ) tj' -4 J>H iJil^ll «t_^*li jjL-j 4 « ji^J iul Jli ii _>i^U J jJL. o] _ IX 

: r Jii. 



(/* ) = 



L ~* 2 + 3/J [ 1 2 -3»J L 2 + 3i J 



A = 



1 1-/2 
l+« 3 i 

2 -10 



bA* ^ jlT lit <a)U«x. <JL> jr«* ^ /4 . - UJUa. S-Z- ^» i» ^..i- ^* ^ 



i 1 - i 2 
3i i 
-2 i 



? bjc LJU' Ijje jlT 131 j ? LT^ IjAp Otflit ? U LLi^-i 



A— A' j "*^ s - Si j-« — v*. «1) A \ A' 0l> » <> ** j4 cJlT li] — X 

5= ( A ~\- A ) iju. jiii i» _^i«JW ^j*»jr t ijT ja _ r *b* Li ^ ** J^*i^,j^ — XI 

C = i/ 2 ( A - A" ) iUUdLli^jjiia^Ullj 



-4i 
A 2 







diag(/4 1( y4 2 A s ) 

A,- ii>-J ^SULI 



diag(<ii, A 2 , A a ) = 







1 


2 


-1 






s 


2 





3 


• j 






4 


1 


-2 




"2 














0" 





1 


2 














3 


4 




















1 


2 - 


-1 











2 





3 











4 


1 ■ 


-2. 



/4 a j A 2 , A x oli>L*J ^ULI £j-^IOJ» 



ij^ljij-jj j. fl, j /1 ( =diag (Bi. B 2 B 5 M = diag^. ^ ^JiTiiJ - XII 

then >4B »dlag(i4 1 fl 1 . ^2 A S B,). NO ^>. u -<» - 1.2 *). ^ 



... 
Oja ... 







*n &12 •••• *m 
6 21 ijia .... 6^ 



*mi &*2 •••• ^ 



^U^U °il*12 •••• <*ii*Jn 
032621 °22*22 • • "22^ 



\b a\\d cj = \bc+ad bd + ac] = [d c][b a]' 



2 -2 -4 

<sj^ '*>. j**- 1 ' j _ i 3 4 

1 -2 -3 



[2 -2 -4l I" 2 -2 -4] 
-1 3 4 -1 3 4 
1 -2 -3J I 1 -2 -3j 




. rJ yi! b jU. Li j£s B j A oli B,4 B j 4B -. A olf - ; -J 
y< jl J A 2 = >4 Jli >j -4B/4 = 4(B4) = AB = A ; , ABA (AB)A A A 

Bo\&j* JLi BAB w-^i >-U f 



4 2 4 



1 
2 

-2 -1 -31 



A 3 = vl 2 -^ 



[0 oi r 1 1 3" r 1 1 3" " 1 1 si r 

3 3 95 2 6 =0 / = j 5 2 6 5 2 6 = 3 3 9 

-1 -1 -3J j_j-2 -1 -3_ J L~2 -1 -3 -2 -1 -3j [-1 -1 -3 

A ( / ± A )"=/! ol j» j« 2 JJJI oli <• i» jjImu /* ^Jir lil - 1 




A(l±Ay = A(l±nA) = A±n; 



V. .=> = (>. jtLc 



(CA) B=C(A B ) ihUl C4=7 j 4£=7 5^'<-<s ^l»>- Cj 5 j A LuijilSJ-v 

. ( ? B- 1 ii >-JLI ^ U ) A «i y-J jll ^jSJJ jk B = C = ^A' 1 ili >j £ = C it 

- B- 1 . /I- 1 : itj^i-A 
tfMj (v4B)*(,4fl) = (AB)iAB) 1 = /. 



B^-B = / 



/4B{B -1 ./4 _1 ) 



y4(B.B" 1 )/* 1 = A-A" 1 = I 



. (AB)- 1 = B-KA 1 J. iJ^j (ABy 1 Jli v ilUlJlWAJj 
(7-i4)(/ + /4)=Ouir (J^ililj) lil^i toLS>-M .4 <i>-ll oj& : J, L ^ - * 
. iuL ,4 ofj ,4 2 = 7 ol iiHi^t ^aLi (I-A)(I+A) = /-X 2 = 0; »J 

(/-y4)(/+X) = /-/4 s = /-/ = 0. j A 2 = I otli*^ jsL»«sL«>-a. A 

(A + BY =* A' + BT & j» jj - \ ' 

i ^ijl vJi-JI j ^il^l ^-iJI ul oT U-^j 5 = Y^ifl J 

• «/i + *// J b ji J aji >^?JA ^ ^ ( A + BY j ^t»>-ll u* 7 



. { A B)' = B' A' o\^ y _- n 

"X/J L^-Ji ii^a-a- B = [ bjj ] J fflXfl L^TJJ u A - [ ay ] jM 

jj\ ^i i fj\ i£i vJ»-Jl j £51^1 j^JI ol . mxp l^rj* <i C ^ /IS =r [ C,y J jli 

J. i fj\ ^i j^JIj y ^jJI ^i j ^l_,JI Lijj cy = ^aik'bkj y AB ,yj 

. {ABY 

°ii.<>t 2 a in . A'j.ifJ\ & j^JI^UoIj !>ij. f> 2 j &nj 5' j» j f J\ & ul 

: y B A' i fj\ ,j-y j _^JI j y ^ ^Jl ^S tji^Jl J ^jl J\ jj[ 

. ( A B Y = fi' 4' : if J! ^Jil-Uj 
. (ABCY = C" 5' A' -. oi — \ T 
(/1BC)' = {MB)C}' = C'MB)' = CW. u aUlj.gfcJ.. ,4£C = ( y4S) C^t 

iL't- J>ji-~ jjSJ 5=[6 ( j,-j = A + A' o]i n ~**r A j. io^ liyl^. A — [ajj] cJlf lit -oT ja^- \r 

: 

j* /T j *J >UI s*^>\ o\j aft j* A & j fj & ^ _s — Jt j / fj\ ^i-JI J ^"1 jJI b[ 
^Ij Oji y A ^ i fj\ & j ; i ,juj| j o[ b tj = ajj+ajj oil aji 

. £ o\j b t j = bji ui J bji = a y/ + c,y Oil . a,y y A" J >bil 

" ,>^ij-Uj B j A obi jinrtl I 

. iLV AB AB — BA. i) y^ Mfl)'= B'/4'= = AB J j^-V" ^ J ^ ^ »J 

jlj AB = S/i jl jJli = B'/4' = BA o^i = A B J W£ AB o\ ^ yd 

. jliijaJ B j A jroa 

. ( IJJUc ) yj^ai^i^ S = P'AP oli wx» I*. 
. <L*£ Bol U B'= (P'/1P)'= P'A'{P'j = P'A'P = P'/4P jL- t (uaUl >M) ^t^cJlT lil 

. iOI^ ^'p j? ol villi gi, j B' = (P'^P)' = -P'/4P oli UJ^" ^t* ^ ^ ,:> i 
OlT ( ±Z ) lil OULjaJ B j A uU n Vj j J- i>.=~^ op ^ J lil - > 1 

. k aaJ j-jiV B—kl j A-kl 

^i /ifi = ^ilfJUJ 5 j^ol>>J 

(/I -kI)(B ~kl) = ^fi - k{A +B) + k 2 I 

= BA - k(A + B) + k 2 I = (B-kl)(A-kl) 

. 'obJjjJ B-kl j A-kl oi f l> j 




(-4 -kl)(B-kI) = AB - k{A +B) + A 2 / 

diag(an,a22 a nn^- : ^.^Jai) 1 ii^i-iiL; rax/i ir^JJI oli> jB *»^,«.,<i.ll Od^J ;a*Li ^SiJ — \ A 

= A/-4 = diag(A,A A) A, j\j fc/ jSoJL k ->xJ( ^ U >i U^,L* JJI LjjUI iji^ll LbT jSCc <it - ^ 

. jU^. uU^* 1 u-ib-i* q j p d-- A* • A q = A q ■ A* ^ j* ^ « IrV >» '*»>. j- »yu~ A ^iTljl-T* 



-1 3 5~ 




2 -3 -5 


1 -3 -5 


j A = 


-14 5 


-13 5 


* 


1 -3 -4 



l&ji ( 1 )"Tt 



: = BA =0 jl j . ij jUi. — /-y4 jl j» ^jill i jLi. <i ji.*. a cJlT Ijl — tt 



A 7 - 4/4 - 5/ = 0. -jl J»X 



JITIS1 ( 1 )-rr 



A v - 2A - 9/ i 0. -.sj . <4 3 - 2A 7 - $A =0. jl 



l;3 

P 13 1 

= 1-1 2 oiriii (^.) 

b 2 J 



tnf ■[ 



1 
■1 -1 



-2 -6 
. 2 9 
-3 



oLijjj B 



0] 3 r 1 0] 4 

-J ■ [-:.:-;] 

■B 

r-2 -1 -e] r 

3 2 9 j A = \ 

L-i -1 -*J L- 







<j' —To 



1 ot 



1 2 3 
3 2 
1 -1 -1 



2/3 -1/3 1 
okii-u- B = |-3/5 2/5 1/5 • A 
7/15 -1/5 1/15 



1 1 2 

2 3 1 
1 2 4 



) olj.^- TV 



T- 



(A + B) 



.2 - 



A' + S ? 



T A 



diag (1, 2, 3) *. iLL-UI oli JT .u-jl ( I ) - r \ 

d iag(oii,o 52 a nn ). ~ Uj-uJ 1 oli^L-Jll JT ^ jf (^) 



I 2 5 7| (i)oIj*^-rr 



[3-2-1] r 1 2 f| 

-4 1 -1 2 5 7 

2 1 J I." 2 "* -»J 



" 1 








0" 




" 1 








o" 


-2 


1 










2 


1 











-2 


1 







4 


2 


1 





. 8 


-1 


-1 


1. 




-2 


3 


1 


1. 



U. ^ss. ■ A = 



[ 4 3 3] fo 1 -l"| 

-1 --ll -> <4 - 4 -3 4 

-4 -4 -3j |_3 -3 4J 

Jl, ol 

[^21 ~h\ 



1 0" 
10 
a 6 -1 
j_c d -lj 

w-C^-* P ^ ( aP )'= ( a ') P («r ) (6) <*/!)'= W. (-) (A')'=A, (') ufj^-rv 

- 1 - C^fi- 1 ^" 1 rA 



.ABC {AB) C : -s ! ....u ; (/1B C)' 
. ^ r> . >^ p ±^ (/< V = ^-i^ _ ){kA) .i = l A .n ^ (/1 -i f i = Ai ( 

(AB) = AB.( 3 ) (kA) = ~kl. (r) (TTS)=^+B. ( (T) = A ,» ( 1 ) ^ - i \ 



[1 l + » 2+3/] 

1-1 2 -l 

2-3« 1 J 

f" i 1 + i 2-3/1 
■ 2i 1 (v 

L~2— 3* -1 J 



') 



«B (r) 

F jS;I-J«» >4 ( J ) 



j A+A (v)jl^'t* ^"^ j >4/4' (I) of n UjjJl.^ \*>j. A cJlT til-tr 

• A A 

OjSo (A) HA oli i» jjim.- ^1 A cJlT^ j*» i« j ff cJlT lij y>j, _ { $ 

c j aif. uj^ 5 ±~ b + / c ^ iJL.,^* ibr ^ J - 1« 

tt^ U-i- £ A B + i C JS-ULj A SsiH* 5JE- >> * JT ibT j£c_ *I ( ' ) — t"v 

. L_£c C j 5 cJlT ( Jiii lib ) lil SJLi- Jj& A A jlj 

Jr- yuJ gljjt li* jjSJ if , A ; B" , A" ; B~ l , A' 1 M jcJjxJ Bj A cJlf lil *i] - tv 

B j A Ob^uJLl cJlT lil j A 1 " ojs jL\ S««JI » jW(! i<il W -| A 



A 1 
A 1 
A 



A «A jn{»-l)A 

.n .n-i 
OA nA 
.n 

A 



(*) 



( l)oi^- m 



+6>4^ 1 + ... +g/ <jj» *^lc-- ^ cJlT lij *jT caJli t JJ*/7 ioJ* a.b g cJlT lil - a \ 

C j 5 v4 = 5 + C J£UL, /< io^ 5^ Jf ikT j£< *il at 

. V=--£» ± M <j]» i^iJl* ii y>~** A v^lTli|jI iJLi-. ii ^i^. ^4 (iJlTlil *jt - or 

: JLdl jCtJ^ or'aLlI j Sajljll^jbJI jTi jjS^ 4i! ^ - o t 

> = A' ( l ) jli fl^ = 5 j AB = A jci^i\ B j A j. JT <=Jw~ lil *i! ^ - a a 

. A J OlT lil dlij = = / ( r ) . ^1 bjLx. OLi^i— fi", A' (^) 

ulj ^1 bjLi. JLa>L~ 7 2 ( /_/< ) j i/ 2 ( / + ,4 ) j! ifeL. m>-m y< cJlT lii-a-\ 

/ +^ ) .y 2 ( i- a ) = o 

: o\j» J *A+ i ^jSU. A 5^i-«J. olTli^ — a v 

y<" vy^^^J (A*)' AA- 1 -/ J>L- jfc* (I) : ^Lijl 

diag(l. 1.2. 2). (v) diag(l. 1.2.3) ( I ) £ ^jUI Si^i-t. JT JU- - oA 
V^l Stj^ 1 J- <J^^* ubiy^. B j A diag(4,B) (v) *. diag(/4 . b. c). (I) : v lj4.l 



yiLjaiisn ou>mJli jr ^ jU t m 1 .m 2 "* s jj ou>u- /4 t .,4 2 ^ s c^tr isi- 

dIagCXiMs. ......4 S ) C 

ffii+m 2 = "» <y '81. B 2 &i «i— - dlagffl^fij B s ) : v- 1 ^- 1 

. jle-U B j A Jl J^i; LJli <. jo>-. j;i ulau^ obi^l^, B j A ^ AB = olf lil- v 

. >JI jlx*li y \ SJLlI j joijl^ll B j A jci^Lall jt^^j 
(1=1,2,...,*) « ^oJl^^fi,. B = diag(fi 1 ,fl 2 b s ) j A s Hhg(A t .A 7 4 S ; ^IT lil - m 

A + B - d\A%(A^B^A? + B^ A s + B << > > (') 

AB = dlag^Bi.^fls ^ s s s) (L.) 

trace AB = trace /^fli + trace /4 2 fi 2 + •■■ + trace A S B S . ( »-) 
lil AB Oli u^U" ,>^t- n *r.p B j A cJlT Ijl «;! j»^-nt 

. ocddV B j A cJlT (J^iiljlj) 

* jljUi. 5 r ^ fi = r /I + si o\f, n ^ ^ cJlT Ijl *i\ y^.-^ 

. ohAiAJ B j A jl» 

ri« 2 ^ r2Si.jjSi ^ L^oc ^LL. n,r 2 , «i, s 2 jl j « ^ jjjl ^ ubu ^ ubi^L.*. 5 j /4 jl^^J-^j 
. jcA>xZ B 3 A cJlT (J»5i lilj) lil t jjisLoJ d = ra-4+siB, C 2 = r 2 -4 + s 2 B jja^-l.l ^ 
jLjiu l^. ( : y) cJtT (I) lij ^ jZL~ LA V « L^-jj /( iu_^ is^L*. jf ^ - i 

• 1 — c* ( ui^V 1 ) J^— £>*^ ^ jl— (V) 'j' 5 ' ( »■ ) J irf. jL-i* ^ ( j'-i^) uli-» jlT («_;) 

: oljij* ^j^** A J JIT, n jjll j^j^ ,>a ji^. B j A cJlT I i] - Tv 

M + fi).4 _1 (^ - B) = (4 - B)^ _1 (/4 +B) 



W a>L 1,2,3 S^JJI 3/ = 6 Ji^UI jj^l : J * 

123 132 213 231 312 321 (3 ^ 

: l«if si^U 1.2,3*4 WJI ^ 4/ = 24 j^UI >l ^ ^ iJl/, 
1234 2134 3124 4123 

1324 2314 3214 4213 ( 3 -2) 

123 J^l it of t (3 . 1) j ,Ji J|». . ( ^ ) ^ A ^ ^ ^ ^ ^ , 

^. 3 *JI vtfl^J 312^1, 2 ^ 3 ^ ^ ^ 132 ^ , tj ^ ^ 

4 ^ 2 ^ ^ 4 *J ^ 4213 J^l OU t ( 3 . 2) j Ul . 2 aJ J| ^ 3 ^ 'l ^, 

. 1 ^1 Jr-j 2 *xJI l^tj 3 joJI 4 1 34 j| 



°ii °12 °i3 •••• «m 

fl 21 a 22 °23 °2fl 



_ a ni a n2 a ns <* nn 
ai k a ^j 3 -- a nj n 



(3.3) 
(3.4) 



V J 5 ' U* J*i» j~a^e- j IS' J^Jjj j,.] , v. i-j, - ... ...... 

^ ^ O* •«*» -w-ij O-b 4 o^^il . n j 

^ 1, 2,..,„ ,M?| *Lu ^ u~\j j> Jtsn jjj / ll/2 ; n ^ ., j 2 ^ 

^_ j ; e ij2 ... ^ = +1 ^ t ^ ^ ^ . . 2 ^ ^ ^ ^ 

e id*-~-3n a ih a *h--- "njn (3.5) 
HI iMI, (3 . 5) ^ „ J ^ ^ ^ ^ , M| >Jk u _ j ^ ^ ^ 



U 



*11 »12 



»21 "22 



-11 "12 "13 



*21 



*22 "23 



*31 "32 



*33 



n = 3 j n = 2 iJU j (3.6) 
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€ 123 Oll022°33 + ^32 <hl<h3<h2 + ^13 <*12<*2l<h3 (3.8) 
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°21 °23 
a RL °B3 



tA 



P = l i + *2 + + ** + h + /2 + ••• + /* 
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2 



• M I J J* u Oi — a 2 J] j III Jl bLL-i 
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ri 2 si 

= 2 3 2 . 
U 2 2j 
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<*21 

a 01 



= (-D 



,2+1 



2 3 
2 2 



2. 



a 12 = (_i) 

«22 = (-D 
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a«* - <-i>H* J 
12 2 



- 4. 
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K/ i.>Jl Jj5fl Jl So^l J^i j ^1 rfi J>W JI Jiu /J ^ ^ JJ| B 3 ^1 jfctf 

^ J flu >— <jlj auj»£ j J jSl ^-Jlj J^l vJc-JI J ^ ^JUI _^JI oii dli J* s,^ . | js j=( _i )*• ij^jol 
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: J-UT- a ls csyjJI s^l ,,u^ .^fc.uS-^J} ^ jljl ^J, . 

Uf = auU-i^M + ««i(-i^ 8 k a |i 

+ - + «isf(-l)**|lfj} + - + a„{{-l) 1+n |tf ln || (3. 15) 

= a n<hi + °i2 a i2 + + a in«in 
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oW, J^l j& i (i = r ^ (3.9) ^) r ^'1 ^-11 J> > t j A j 01 
( r - 1 ) J 3y r fj\ & ^uJI Jij /< J" 5 5 ^ . JjUl ul* jJ! 

A j. a f j >~ L-^iJb^ 5 ^ flrJ o\ } a rS y B j, J/^i j>w ji_, Jy^l ^.ji j| 
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^l.*2 *n- 



A = 



28 
42 
56 



25 38 
38 65 
47 83 



A\ = 



\A\ = 



3 4 5 
1 2 3 
-2 5 -4 

2 3-4 
5-6 3 
4 2-3 



A\ = 



1 2 
3 4 

2 -5 1 

1 4 8 
-2 1 5 
-3 2 4 
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P + q = (1 + 2+ •-+«) + (l + 2+- + n) = 2-|n(fl + l) - n („+l) 
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Ji /< « ^1 J| jLjIIj. t*V ff 8 i(-l); /Cai(-3). K 31 (-3) iJj^l Jj£ 

. [ (5.2) >f ] tf I /, 

/ = H^H^A.Ki-Ks . ffai(-»'*ai<-l>"><-**i(-3)'JW-3) 
A - H?-Ht-K?.K-? -110 hi o| \o I ol [S i J] : al (W) u- 5* 

b o u b« J b o J [o o J 

LA ( -US JIT lil j ) jlT lil jjsi&a. m X n V j-tfl j. B ; A jbi j jSJ : Jj L j*^ - a 

LU JT j^Sij (5.1) S^L-ll ^ jLSlfcr L^ti j^jLi. jj ^ b'j cJlf lil 

. i_JjJI ^Ji B 3 A joy-J .OjSSr VII ijtfl Jl bla-lj B ^ P A Q 

: Ji ^ 3 X 4 L>>- j J it jJL* jt± *i ji,<t\ JJ^j'UJI 4» j-^l j j&J j 

'■-m n-Bl &:]■[::!:] 

. -j- j — n & J; >" jt t£ jl— J 2? SJj ^ jj* 
* i-i>-*J ^Ui JSLfiJl o\j jLL-T .^L. U-» ( n - r fl ) *I u j& A i»y*.mA <pL)l JSJJI JJ 

: j! Cr J ^bs IL» (j — rg) <J OjSu 
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• j-TU. ^-jL Vy jJI J^U- /J' ili ; iJjl ;a^T oli^ J^U- * olf lij «;T ^ ( v ) 
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13 6-1 

14 5 1 

15 4 3 
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. I AB\ = \A\.\B\ o\cJ\i B «>l^J iikil &JI j>-J1 JT jL*L 

./1 jail jf. jlio^ jL» ^L^> B j A jt ,j> jjii — T"\ 
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^ U S A & i f) S tfi ( ^< ) '*i-JI ^L-J SSI/I o*.UI of a^*. ^ 

A = I 2 3 2 1. • t 



0^ 



P 2 'l 

2 3 2 

[3 3 4 J 



= -2. a 



13 = -3. a 21 = 1. qc ?? = _ 5 a 
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: Lili ( 6.2) i»-Wlj> oUi* iOj 
U|.|adj^| = U| n = |adj^|.|/l| (6.3) 
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a W: ^-A •" ai «-A j 

a h.h a W 2 \A | 


••• 
0-0 


a i n .k a H-k "' °vi« 






oo — o 


%*iJi °WA> 








10 — 
















loo — 1 



Ul o — o j 
o Ul - o j 
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hli 



Jn+i- in I 



M*l- St+2 * r 
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. 1^ 4 ^ 
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f = ^-^Mn^) = [4]-[l3]^J = [l], i = [l] 

\ + (^Us^^i) = [_J ~i] + [o]f ^ - tl 0] 
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: ai Jt.. ^SU J.UU J^l ^ ;^ ^ ^ 



'12 



"0 6 c 
£ a 

c 



K. 



12 



a 6 ... 
b c 
. c ... 



o 5 c 

b 

c 



1 



a c 


c 



#21 = #1 2 
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? till n < m JIT lil^it : JJy -iJLj 0^^X9.7)^^101 



^ ^1. ^2 ^4-. j V> U*^ w Ujo* Jllj XuX 2 ....X m olffwLl jo j. -u- j lil *;f ^ -1 

. Lk>- iLJ j l^i. m Jl it jU LL*. ikJ^ m > r 

: -uli >II A: ^ >J ji^ ^ + ^ + ... + k r X r =0 ot Ut lr 

AiAi + k 7 X 7 + ••• + + 0-^ r+1 + ••■ + O-Xn = 

m> r r ^ 1 « oli m Ujoc j-f^ v-L*. i» j« iJj v^JlT lil *i\ c-yT — t 

. 5 j j^jII r JI ( Jj^'I ) 

yjl ijl^l j ^l^llj r ir jaJI ji >*it OLT lil n > m jT Vjl ^ >J ^ v-LJLI « ( 9.5) jSiJ 

. j-^ 1 s^lj >-^ljr^ijJ r ^-jjdl j. ^1^. jji I 



x u x 12 

x 21 ^22 



l 2r 



/ 



e ri x r2 x rr 



v^ 



x n x i2 ■•■ x ir x iq 

x 21 x 22 • ■ ■ X "2T x ?q 

x rx ... x rr x r q 







x pi x fi2 •■■ x pr x pq 

:( 3 - 10 ),>• ^ V J* j^^/l ->>*»Jf iij&l ^kj.^c/ x rq- x pq- ^LjJL i^LL'l iiijJJ o->L.Uil ^ 

Mli + *2*2i + •" + *r*ri + *r+i^i = (/ = 1,2 r) 

kl x iq + k?x Q q + ■•• + krx r q + k rJrl xpq \ = ^^iJI dll-iT 

V* 1 " V rfill W ^ Jl la J^-Jl 5JLJI SA^^I > T ^>-H V ■ J> J^ 1 Jj-JI . ifti j 



+ *2*2U + + k r x ru + kr^xfiy = 
+ M 2 f + ••■ + k r x rt + kr^xpt = (f = 1.2 n) 



k 1 X i + k^X? + ••• + k^X r + k rt . 1 Xp ~ 
*!■=• J j» X p &j . LUt UisJLI Xi,X 2 ..,X r l«*=. /" -JJ^ w-Ty A'p jj £ r * a , A / o. jl Lc / 



Vj, x 9 . 



J^Ss-Vlj JJil J»L-jVI it ^l^il j, j] , [ A : 0] JS^JL ii>-*li >&- > jj :J Ujj* ( jli^ri ) 



. lw^ aiLji' v.. v. . \ . 

= [2, 3, 1,-1 ] X t = [1.2,-3,4] 

X 2 = [2,3,1,-2] (*) J ^ = [3.-1.2.1] (') 

^3 = [4,6,2,-3] A" 3 = [1, -5,8,-7] 



-4» j^I! > ,j» jt-^ 1 ■ J >* J, v-' 1 ^ >' «^^LJll ot -w^ 



12-34 
3-121 
1-5 8-7 



H y^A\ jl ( I ) 



t o. 



1 2 -3 
3-1 2 
1 -5 8 

Ji] b^j - 14,7, -7 ^ Jlfill ^ 



1 2 
3 -1 



A. 



j' a* j. X 2 , X { j&J LL» J-_ 



■ y. *>' J 1 



L_. 



2 3 1-1 
2 3 1-2 
4 6 2 -3-' 



•U J » 1 «-J j oj ( i_j) 



2 -1 
2 -2 



/ 0. 



2-113 
2-213 
4-326 



2 3 
2 3 



= ; .-.^il 



2,2,-2 j-xM J> J 1^1'! 



2-1 1 
2 -2 1 
4-3 2 



V., - V- 4 v.. 
6LLAJI .^Ui y-ly^l ^ iu. /' 4 (2.3,4) 



2 


3 


4 


1 




2 


3 


4 
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1 


1 


1 




1 


1 


1 





1 
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1 
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2 


3 














1 













1 



2X 1 4 2,V P - 2Xn, = 
^(1, 1,1), P 2 <1,2.3). P 3 (3. 1.2). - t 

x y z 1 
1111 

= * - 2y + z = 
12 3 1 7 w 

1 

wi P A ikiJI oLJI-Jb-L (i) ^ ^1 o>JI j,>>J 



2 3 4 
1 1 1 
1 2 3 



2 3 4 
1 1 1 
1 2 3 



X l ,X 2 ,„X m ol^zj Jf^, + i je. ^wdl j£x <oli Uto. ikJ^ A'w + j _^-T ^ ULib i ol^l 

w m n 

^(k-H)Xi. X n+1 = IkiXi = IsiXijtJ : 

i- 1 t=i t=i 

ii^i^i ojS^. o'\ LL^ ikJ^ (9.2) ^l+^il j ^SJ jlSUlj ,. j-jUl J, _,Jl j! y,^ _ v 

. m>r r is j (9.5) 
i jj\ & ^11 ^J*J (9.5) j . Ui* (9.4) jtj U^. m )l ji ,>> ; jUjJ 

(9.4) j ^ij. y> If ,...j 2 j Jul ju*JI v> ii i JjiM wi— 51 v> J-U- 

. r iJUL! >'t ^JCJI j. 

Jl.j ass-ll oLp^il ^ ij;^ U^l 5U-JjJLI oLp^I ;j^tj JT j' ^-i^j 1 j . ^J^i J*fc-yij 



M 



^1 = [2.1.3,2,-1] 

X 2 = [4.2,1.-2.3] 

*3 = [0.0.5.6.-5] 

V 4 = [6.3.-1,-6.7] 



(r ) 



*1 = [1.2.1] 

* 2 = [2,1.4] 

*3 = [4,5.6] 
*4 = [1.8.-3] 



*1 = [2.-1.3,2] 



( ') 



X 3 = 2^ - X 2 ( _ ) * 3 = + X 2 



x 4 = 2* 2 - 



13 = [3.-5.2.2] 

( X 3 = 2* x - X 2 ( I ) 



o& ol^di jli F j. a ^ Xi=aXj J X,- = Xj . \J (2.9) j oiT lil «il ^ - , . 



k 2 ^ O s k t =0^ k t X + fc 2 -0 =0 ^| 



[l+2i 



,l-£.2-i] *i = [l.l + i.i], X a = : jl ( I ) - \r 

* 3 = [o.i-2i.2-t] j *i = [1.1+i.i] x 2 = [,,_;, i_i] j! ^ ( ^) 

. ~*SJ.\ jIj^I Ji^ J*. IJ^ vLii-l jU-^I Ji- CU». 

/i i 2x t - 3x 2 + 4x 3 - 2x 4 £ = 3Xl _ x 2 + 2x 3 + x 4 

/ 2 = 3*! + 2x 2 - 2x 3 + 5* 4 f 2 = ix x + 3x 2 - x 3 + 2x 4 ( ' ) 

f 3 = - * 2 + 2x 3 + x 4 / n = 5 Xl _ 9, 2 + 8x3 - x 4 

3/i - 2/ a - / a = ( < ) ^l>.l 

+ a in-i x + a in 



n n-i 
Ho x + a ii x + 



oLj^i. j^Si Link iLib — . jf LU»^ iLJ ^ J _^yl> v^l jf 



a 20 "21 



3 ?n 



• ^jl-d 4 Ur- JSLI LUi. LT J Jb- /U <. LLt SL;^ jcJLJl jcp^! , JT cJlT til _ , 

P 1 = 2x 4 + 3x 3 - 4x 2 + 5* + 3 ^ = x 3 - 3x 2 + 4x - 2 



P 3 



x 3 + 



2x 2 - 3x + 1 ( ._,) P 2 = 



2x 2 - 6x + 4 



P 3 s x 4 + 2x 



) 



* a + * t 2 - x 3 - 2x 2 + x 

Pi + - 2P 3 = (v) 2/> i + P 9 - 2P 3 = ( ' ) v l >i 



At 



-El'-E J "•■[::] 

ji-iil o ^SS jt ^Jkj iyi^u l+lf w-. J ( F j ) A: til k x M x + fr 2 M 2 + /c 3 W 3 = . a-jUl of j»y 

a i> c d 

oli OL^i- ; jvf j jC*. A/ t M 2 A/ 3 Oli ^i-ill jt Ji>-V ) . 3 JJ-Jt j. ji~0^ <S j oli e f g h 

p q s t 
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3 
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3 
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1 
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[o o]' [o o]' [1 o]' oU -^ lJ ^ 2x2 3 > u ' ^ ^ ^ ~ ,A 

^ y„. i U» ili^, a 2 * n i^. n Jl oli ol^i ^jjT ! V - ^ 

iU A A = <ty ( jMf ulT I j] j ) OlT lit lc._i LL» <!«-„■. li = 2 Hj x j- 
AB = [C T . C 2 C r . 0] ^SL 

LJaaL 4, Ur . „U A oXf^ LLu _j*j£ C 2 C r ^~»- 

jj > J,Ui « ji P 4 (3,4.5.6) ^ ^(1. 1. 1, 1). P 2 (l, 2,3.4), P 3 (2, 2.2.2). : J»liJ! j£j - n 

jUjI jt ^i 

. _L*^/I 4ia£j yc p»- . „. Jt oLuil j /jckijt jrJU j! j j}\ j^jLJ [Pj, P 3 Y *J j jl j» ( I ) 

. (^) j^l^l^l j P 5 (2, 3, 2,5) iUJI^-J. ( r ) 

^ + t a ^' ! ' _1 + k 2 A p ~ 2 + ... + A^_ a< 4 + ft^/ = 

. \\ yu.lj.j--i, I, A. A 2 , A 3 A 71 * j : jLijI 



: / - iA, j ji^J Jjl j ( v v iJULI J JiA ) *r jJ Jil Olj iliUil Jj- jl - Tf 



^ 2 -2^ + 2/ = 0. (-) -4 2 -2-4+/ = (v) A 2 -2A=0, (') v'^f 1 

a _1 =2-U, (-) ^ ±**JJ a- 1 jy.ujr v >i rriJLii j. (►) jM j - rt 

J^i >j F > \i j~ A uLT lit : J,U ji- ^ j. j 4- 1 = 2/- 4, (^) j 



I ■ mi 

x l ,x 2 ,.....x n V rt II j iJut iljl*. m j-it^** >»l 

011*1 + 012*2+... + a in x n = A x 

°21*1 + <J 2 2*2 + ... + 0271*71 = K (10.1) 

°»i*x + °m2*2 + •■- + a nn x n = h* 

- 

.j* cJu» Ijl F J olfaHI it _^l sJLi lU- F JC lr x 2 ,. > -''j? 11 * "^J* 1 ? ^ i^*-* 

rt.a... T« L^L i_5f"lJi.l illi-l j ^j^Jj ( i^j jlvU j*e- ) lf-*j L^U J jJbj Lj'U J>- it- j-^l »ii j(5" Ijl . oVaUll 

. J ^U-l ^ j'Lf- >t J4t 

J*. JT JlT lil JLal^. L^l <. J^UM j. jju)I ^ j F iiydl iU-"! oVjULI j» jc*j**- & J>o 
o^b^wdl jT -k»-l j JsJ«i (10.1) icj*»«J WLSC itj*f ^l^ 1 j£< . ^pSCJLj ^^i-VU L^.'* lo^iy 

«■ J*^' oift ^ J y (v) J*?^' CjVjIjw jrjl ,jo iljLLI ( I ) : ^*^l »-U Jt 

^r^jAJ Jt ii-Ji. .IiVjU- it-j-jf J*- . i* j-» tS <U*U« J Jl C^t}ti *ij jJt* iJiL. SiLij ( ) jt F ',}» 

. ^j^LaS- J5Ci Cil j j I i iiitSC it <~» j jjli! it ftM 

JUaiwiiL Jail 

: JSjJL (10.1) SgU- f oVjUJ ibf oU^A-JLI > j LL«=J lil 



Oil 


a 12 •• 


• «in 




»i 




v 






°22 •- 


• 




*2 






(10.2) 




a *2 -■ 


• °mn 













AX = tf (10.3) 

# = [Ai-Aa,....*.]'. v [ Xl>X2 zj'. j^LUlS^U.^ /t = [a tJ ] ^ 



At 



A 



a l i Ol 2 
°21 a 2 2 



(10. 1) oV^Uil L^ Sj-ui1 ii^i^ll j^t 



a 2tl ^2 



(10.4) 



_ a mi a* 2 ... a mn A w 

j< jj; ^ ^u. (io.i) ^ i>m y^ui jsa ^ (io.4) ^ ^ jr ) 

J JJ y^l ^*^l jJai (10.4) «L.I^ (lO.l)o^Uil L^ > 
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2x 2 
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3* a 


+ 


*2 




2*3 
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4*i 




3x 2 




*3 
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4*2 
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2*3 
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2 1 2" 
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2" 
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1 2" 


1 -2 1 







-5 - 


5 - 


-5 
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1 1 


-3 -1 3 
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-11 - 


5 - 


-5 
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11 


-5 -5 


4 2 4. 




.0 








0. 




.0 





0. 






"1 -1 
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1" 











1 1 
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.0 





0. 




.0 





0. 
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I 





* A>Mt1 .wit v"il jjlai 

ai [A H\ ul^>L;Li C .jl&l j-JI 4>iUJI Jl (10.1) i^^^J A o^uULI J>" L*» 

lj* v ^ ^s-Ul ^1 Li L.T a^ljJI rfJ Lj j^i^l ,i» JT J tf >JI > J/|l ^Jl jl . ^ 

JT > J^ai-l LiSCc | r K J Jj^fl r Jl J> ^iJI . J^i jLuT Lid I _j^Jl o ^ . jLL*I -U J\ 
*W *ir+ a *in LiUI >WI i)^ (o J^ill j ojl^l l^li ^ j^ Ji „■ : %""' % j r c\ >dl ^ 

&i> ^»2' '•■ > ^r' j 
(C*" <J" v.J^ ***** Jj (10.1) jt J*. IjUoU jfc r4>1 = A r+2 = ... = fc m = 0. jlT IS] 
> alT til Jp_, . ,u oX"*^. *j r 5f"LJI pill Jl auvL x ;V + i- :C 7V + 2' * *j'n ol>=J 



Oati + 0* 2 + ... + 0x n = h t i 



( L^jl*:> ) LiiUi. (10.1) 4» jt I i* j 



: J 

•it j ) jir iM y ^ t « J m j. i_,sai ax = h o^ui j*^* u^- - r 

ojj ^ J^UI j. („. r ) jL^t jS^_ t n > r r iij ^ (10.1) iiil^. j - II 

' i.jL^I ^V^? (n-r) Jl .U, J^j U^j . r ijL- SJj^li 3JUI r Jl J-»Ul o*.l~ 



*i + 2* 2 - 3*3 - 4*4 = 6 

*T + 3* 2 + * 3 - 2* 4 = 4 

2*j + 5* 2 - 2* 3 - 5* 4 = 10 



^ (14) oMjui «^ : t Jtis 



H] 



12-3-4 6 
13 1-2 4 
2 5-2-5 10 



1 2 -3 -4 6 
1 4 2-2 
1 4 3-2 



1 -11 -8 10 
1 4 2-2 
1 



1 -11 10" 
1 4 0-2 = [C ^] 
_0 1 

J_i-i jUdili 50^1 i^^ii 3 jjlJj iJ^\j [A H\ , A JT hJj if L- 

x 3 =aoI»J . x 4 =0, [ C AT j j. ^Jl . l-jL^I bUn-r = 4-3 = I ^' f yi 

• -2 - 4a j x, = 10 -h 11a ^ „ ^jL^l J4 * a ^ 

*j= 10 + lla, x 2 = -2-4a, * 3 =a, x 4 =0 y « j-.il J,. jj.SC j 
* = [10 + lla. -2-4a, a, o]' . jf 

S^l .U olf lij j . F JJ ^-s, JiJ ij. jji ( , Jti. ) ^ J ^ f ^ ^ (jU< ^ . ^ ,., 
jj£ l,j^k\ JZJ j . F i jL^VI ^1 o ^1 lit ^ f J ^ J^li-I .a* ili ( v Jli. ) Jjli-I j. ^ 

T Jlill o*»U. «^ ojZ, : dli Jl;. . ^ ^ F ^ J Jl Jii ^ ^ ^ | i 

^VV ^ Uj 4 l jiil ,1^1 j. jc^l a," a jiT til U ( 4,^1 ,1^1 ji» ) F J jJJ-1 j, jl^V ^ 
a olT l,J ^, iT>l Jji^l ^ ^ U j SJUil jL^I uLT Ul ^ 5JJU.I J ^ | ^ 

r - \ j^Lil ^ ujT 



: ajj:i ij^uii ( _ r -j 

OiXi + a 2 x 2 + ....+ a n x n =■ h 



. | A | ^ olT lil n '*> jl— v4 sioUU! 

. f |j^.l s^bJll ^ ^.JJI jro-U Jjt .,4* - H J-»UI o-u^j 
l^J-rfJIIii^^J . (i = 1. 2 n) ±~ A, >JL >^ . ^1/" ;j*U f l4ii-L J J.I ( I ) 

: ±~ jS\ ^\ l-X d jSi AX = H uli I /I j yj£ " 

i^ii kl k| 

Xl = Ml ' * 2 = |X| %n " \A\ 



(10.5) 



2*j + x 2 + 5*3 + x A = 5 

*l + x 2 - 3x 3 - 4*4 = -1 

3*! + 6* 2 - 2x 3 + *4. = 8 

2*! + 2x 2 + 2x 3 - 3x A = 2 
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l" 






'2 


1 
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f 




-1 
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-3 


-4 






1 


1 


-3 


-4 


^1 = 


8 


6 


-2 


1 


= -240 


u\ - 


3 


6 


-2 


1 




2 


2 


2 


-3 






2 


2 


2 


-3 



= -120, 



kl - 



2 15 1 

1 1-1-4 

3 6 8 1 

2 2 2 -3 



-120 



0, 



= 



kl 



2 5 5 1 

1 -1 -3 -4 

3 8-21 

2 2 2 -3 



= -24. 



*2 



kl 



-24 



2 1 5 

1 1 -3 

3 6-2 

2 2 2 

I 

5' 



*4 = 



-120 
\A\ ~ -120 



= -96 

k| _ -240 _ 
U I ~ -120 " 



2 : T o 





AX 










/4" : 4*-^ 




M /4 1 J^s-LJJ-l 


(v) 










= 4" 




; 




= A~ l H 


(10.6) 






"2 3 


l" 








+ 3*a 


+ *3 = 9 








A = 


1 2 


3 




J" 


*i 


+ 2*2 


+ 3*3 = 6 










.3 1 


2_ 






3*i 


+ *2 


+ 2*3 = 8 









AV 



j li dl i Jt. } 



A- 1 'AX 



A- 1 * — 
18 



"l-5 7"| 

7 1-51. 
-5 7 lj 



X = A~ l H = 



jt gUi y*u\ ^ r aLii j ( v) 'J-} j* j 




i_ 

18 



35 
29 
5 



*i = 35/18, * 2 = 29/18. * 3 = 5/18. . ^ oV->Ul! it^ y j Jij 

a t*i + a 2 a: 2 + ••• + a n x n = U*J-I jj 

(10.7) 

LU-I cj^jULI it j^jf j . i_JU*i, i_L^ ibL. 

. " * ° ' ' (10.8, 

L-iJ ^ (10.8) lc yj*. A o^ULI lijA^t* I2j jl . i-JUri* oVilju it j*# J t V n Jl oli 

*i = * 2 = . . . = x n = o\J X=0 jl Ji^* . L*b iiil^ j^j i^l JJi j \A O] iasJ.1 i»>Lall LJj 

. ( 5J»Sl ^ ) 43UI Ji-U Ji-t I i» it_^J U*b y> 
^.I^T lacli ^lai^-b (10.8) ^V^UI *t j. iJjL. « u L j5Cc_ 77 LjL, ,4 Vj 
^ r j. A 12 j cJlT Ulj . J*ii 4iLJI JJ-1 ie_^>~U Ojfaj %1 = z 2 = . .. = %n = j» V- J J- j^.j 

■ ^ J c j . >^>J AjUj^J^j^j^rj; II \J^\ M n > r 
r j. A <2j bj2o\j» i iibJI JJ-1 JliiUVL J~ (10.8) itj^JJu^ r JrjjJI jl -IV 

n > r d^>- 

^* t *ibJI Ji.1 > V_h=? « ^ i-SL^- ibL. n i*_^ j JJ jlSJlj ^ jsll J» ^JJI jt - V 

.|^|=0 j^ot 

JT jjj LL^- iLb~. iu (/i-r) t lu-ll > 1 li jli n>r r j. (10,8) 12 j cJlT lil -VI 

• l-*J J*" j* J^ 1 - 1 -*A £ 0b («- r) Jl >^ ^Sy j> jjy 

\ iJU.1 j USI 

^^i- A: 2 ) = -4y = 0. j = H, AX 2 = ^,j.>J AX = A/, i.j^j jULi. A" 2 j A'j jt yjd 

. AX == i^^^J *iL" > > y = Xj. - ^ 2 jt 

X = Xp + Z MAX = //. it JT p olT lilj ^=0 i^*JI «L- > Z jlT lii . ^XJI >j 
jt lj« ^ gsi, 4Jli = io->J r LJt JJ-I Z jt U . AX = H it^^J L»J y j* 

: J AX = H it^^J r i=ji y\^* m .Xp + z 

^a~X j'b it^l .it (.1; Je. yj. Lli U-i. AX = H i-JLc jr*Jl iVaULl it^ cJlT lil VII 

.AX = ^ ip^^-JI L.U iL^ = !*j-Jl r bll y Ul 



M 



a ^i-Ta.a, 3a]* : Jfc ~ ^ * \* I J~^J r l=M oj . ^1 »ii U^^ = [ . 1, 2 ]'. 

X = [-70,0.80]' + [0. 1.20' = [-7a, 1+a, 2 + 3a]' 

. c_uT if 



M «] 



1 1 -2 
2-1 2 

3 2-4 



3 
6 

-9 



2*! - 
3«! + 



x 2 - 2 »j + x 4 + 3x 5 
x 2 + 2z 3 + 2x 4 + 6x5 
2x 2 - 4j>: 3 - 3x 4 -9x 5 



= 1 
= 2 
= 3 



1 1 

-3 



-2 
6 



1 






1 -2 



2 -6 

1 




3 1 


-18 

3 l" 





1 1 
1 
-1 



lijuil « ^a**1I jj 

-21 31' 

-20 00 

2 -6 -18 



-6 -18 





1 -2 




1 
1-2000 
13 



x 3 — a 



X =[1,20,0,-36,6]'. JS^JL j] 



x 4 + 3i s =0. J *i = 1. *2- 2*3 = 0, Jfc J*j 
: Ji U >u f U1 JJ-I jl . jLjLatl b j a ±~* 
*l = 1, * 2 = 2a, x 3 = a, x 4 = -36, r 5 = 6 



+ 2x 3 + 



= 5 



2xi + 3x 2 - x 3 - 2x 4 = 2 
4x x + 5x 2 + 3x 3 = 7 



J— 



[A H] 



112 15 
2 3-1-22 
4 5 3 7 



112 1 5 
1-5-4 -8 
1-5-4 -13 



1 7 5 13 
1-5-4 -8 
-5 



. \A\ ^ Oir lij 

. .oA^ J = A: Ux*u jSLj c [ /A'] Jl J^sl 

AK = AL j AL = H ) AK = H uli ^.^J ^ y X = L o\^^yyj 

. -*->- j J__i-I Ojj AT = L JU ;iU > A ul U j 



°2i*i + °22*2 + •••• + *vn x n ~ A 2 
°ni*i + «ri2*2 + •••• + <*nn*n = A n 



(I) 



iijUl ^.id /< <r, 7 ^JI jil^l fl , y [ a ..] /4 >y JL yjtj 

■ y ii jy'UJI «jt j a„, js^iyaUllj w .... . fl 2l jijliJI SbULlj , a,, j (!) j.Jjty 

i ati a ti*i + .£ «H2aii*2 + ... + 2 <*in<*ii*n = X 



jS^JI Jl ^ 3*JI ..u ol iJtill -Jl » . ill — LI XI j X ^ojkll A*, 

^1 °12 • 



x _ Mil ,,,, 



A 2 a 22 .... a 2n 



*n a ri2 



Mil 



^ a n2 j J'yJ' (1) o")bu. v^-J r 

a n *i a i3 °in 
a 21 o 23 .... o 2 n 



1^ 



= U 



a ni A n °7i3 •••• a nn 
°n °i,n-i A i 



1^1 



a 21 .... a 2 n-1 ^ 



— a n 1 rt-i 



2*! + % 2 + 5x 3 + % 4 = 5 

x x + * 2 - 3x 3 - 4 x 4 = - 1 

3*! + 6x 2 - 2* 3 + x 4 = 8 

2x x + 2x 2 + 2x 3 - 3x 4 = 2 



Jail 



1 

120 



120 120 -120 
-69 -73 17 80 
-15 -35 -5 40 
.24 8 8 -40. 



120 



2 1 5 1 

1 1-3-4 

3 6-2 1 

2 2 2 -3 



9 jJua\.\ ^j£s**» jj 



( r JdL' 



120 


. 120 


-120" 




5" 




' 2 " 


-69 


-73 17 


80 




-1 




1/5 


-15 


-35 -5 


40 




8 







24 


8 8 


-40. 




- 2. 




.4/5. 


*i 


+ X 2 + 


*3 + 


x A 


= 





Xi + 3x 2 + 2x 3 + 4x 4 



. 













2x 


1 


+ 


*3 




*4 


= 














"l 


1 


1 


1 


o" 




" 1 


1 


1 


1 


o" 




"l 


1 


1 


1 


o" 


[A H] = 


1 


3 


2 


4 










2 


1 


3 










2 


1 


3 







2 





1 


-1 







- 


-2 - 


1 - 


-3 
























1 


1 


1 


1 


o" 




"l 


i 

2 


i 

- 2 


o" 



















1 


i 

2 


t 

2 







1 


1 

2 


1 
2 





























































Jail 



x i - ~i a + ib, x 7 - -jo — |2>, .x^ = a, x 
tf Jb-I jt - "At- J~i>— 3 . — . >»- n — r 



4—2 = 2 j* 2 j /4 is _jj~ail *J j jl Lc j 

3, h 1 r a ^ l.b «. i jt T Sj^l .4* 



-1. * 5 



-3. *t = 3. * 4 = 1 



0. x 9 



x 3 ~ 1. *4 



1 



? tf = A = 3 j 



>^ 4» > i«A» J : j;L - V 



AX = = 0). «>*^J » A', >- /< ( ^ ) ^»UJ o -iU.il jli | A , = jt tc 

iiiljU ^-A-uvJAi villi jt j ( H — I ) ^* /4 v j j^' villi ^ LLui- Jii- • V-j j»- ^j- ie^»»J ^-*J -oT Lc 

*2 = > J— ^ ^ ( ^J**' ^ ^2 ) A v? /( y ) 



p )l jU .F jt /j j aIS,'.,.. ijW !j n > m 



X f/ =1.2 P) 



t= i 



. p > r ~L~*- r jt m * p U- jJI oli f s,y ] *> *J j ( Li* v^JlT iil j ) cJlT lil l^i i Ll»- JliJ j* 

l^lT v^v-J F < j r .a 1 ,a 2 °£*i->-vt -^l_T 4>- y ( )aj» v^JlT Ulj ) v^JlT lit l^i SkJ^i gs — II ji 

TjLwt 



in Hi m 

P P P 



(i = 1. 2 m) 



*iUf y ^SyXj = Vj*f /J —II olj i-JU^. ibU. w _)! [V i^ll Uijj j^lj 

• P> r > r J> [ *// J VJ ( Ijl., ) ulT lil Jlij X =[ ai ,o 2 a p Y JSC2J1 j* 

. AB = j/i n if jafl 

/ISi =/lfi 2 = ... =/lB n = o. »ll . B '.xs\^l^ jB^Bz B n J ^ j\ 

jl AB t = jjScJ j oU'^UJI oi» j ^1 jccl 

o-n&it + o 12 6 2 f + ... + a ln fc nt = o 
a 21 6it + o 22 62t+ ... + a 2n i nt = 



>nt 



J> AB,. = 0, AB Q = 0, ... jilL j . LiJlk ^ t , fc at +L*Ut Jl! i*_^J jli siU /< « j! U 

. 5 Uy l«U JT jic 





*I + 


*2 


+ 


*3 


= 4 


1 


2x : + 


5* 2 




2*3 


= 3 




*i + 


7x 2 




7x 3 


= 5 


*1 


+ * 2 


+ *3 


+ 


x 4 = 





*1 


+ x 2 


+ *3 




*4 = 


4 


*1 


+ x 2 


- *3 


+ 


*4 = 


= -4 


*1 


- *? 


+ x 3 


+ 


** = 


2 



( r ) *i - 2x 2 + * 3 - 3* 4 = i ( | ) 



( 2xj + 5, 2 _ 



*3 

2x 



= 4 



3 ~ 



= 3 



xi=l+2o-6+3c, x 2 = a,x 3 = 6, x 4 = c (I) 
Xl = -7a/3 + 17/3, x 2 = 4a/3 - 5/3, x 3 = a ( v ) 
*i = -*2 = 1, x a = -x 4 =2 ( J ) 



(v) 



-^1 



!*i + 2* 2 + 3x 3 = 

2x x + * 2 + 3* 3 = ( r ) 

3% + 2ac 2 + * 3 = 

4*i - *2 + 2x 3 + * 4 = 

2x t + 3*2 - *3 - 2x 4 = ( j ) 

7*2 — 4*3-5* 4 = 

2*! - 11*2 + 7*3 + 8*4 = 



( *i - 2* 2 + 3*3 
(2*! + 5*2 + 6*3 



. (■) 



2*1 - * 2 + 3*3 = 

3*! + 2* 2 + * 3 
*1 - 4*2 + 5*3 



*i = -3 a, X2 = 0, * 3 = a ( I j 

*1 = -*2 = - *3 = a (v) 



o (-) 





*i=— -a + -6, *,=a, *o=-a — -b, %A-b ( -> ) 
8 8 4 4 



3 ~ 3 ' "3" ' 3' 
/fS =0 «iUt jis£ ij^ll oli fi ii^L-LI -u- _,Li ,4 = 



1 1 2 

2 2 4 

3 3 6 



J* 



.4 v j f - n - I ji ^ yiJ j V n oli LJU^ iLL* n ^ it AX = j&J - i o 

. /1A" = itj^Ji o u a y [a^i, a^ 2 a in ]' iwi^ii ^-^UJ ^ >■ ^1 J y^ 

2*! + 3*2 + 4*3 = ( ^ ) ( 2*! + 3*2 - *s = ( *i - 2*2 + 3*3 = , 

2*i - * 2 + 6*3 = ( 3*i - 4*2 + 2*3 = ' \ 2*! + 5* 2 + 6*3 = " ' 

y ^Jlili ^UJ iiil^il o^UJ -u- jl f 0*1 + 0*2 + 0*3 = ihUU ( I ) o^jU- Jl J±J>\ : jLIjI 



1 -2 3 

2 5 6 




[110,-20,-40]' (, )[2a, -7a, -17a]', (_>)[3«.0, -a]', J ^ = -27 a , * 2 = 0, * 3 - 9a ( ' ) ; 

^ *i ,i ,,.1; 

1 i> 13 fci 4 i ls 

1 6 2 3 °24 £>25 c 2 



* 4 = 1 ^ x 3 = I , x A — jc 5 = Jli xo jlii j AX = // J ^ = [ Cll c 2 , 0, 0, o]' 

jl ^ AT 4 > A- 3 j X 2 ^ x 3 = jc 4 = x s -- 1 f 3 jc 3 = : j( 5 = , 



AX =r- H J > Y Ot J» ^ . \ V y'HI J>L y = Sj .Vj +55X5 +53*3 +s 4 * 4 >LI wJ"J3l jcpl - \ A 
^"/j ijj^- 1 Sl,S 2 . *3.«4 CJlT lit ](._» t fldl JJ-1 y X Jlj 5 1+S2+S 3 +S 4 = 1. (i) ( Jail jLf lilj ) jlT til 

./I A' = H l^j^J (/) iftUl, 

c, = c 2 = jl ^ j»l j ^ v i)Ull ^1 : jU jl . VI 4j jliJI - 1^ 

U-e j j P < n j j •*» B , r t L^-i j j m x p U-tj- 1 * ^4 cJlT" Ijl Aji — r • 

r i + '2l p. jii ,45 = o jjSL d-* r 2 

l T »- jj y4 ii^i-n j *il ji£ 2 ijj'j 4x5 *=r oli ,4 = [ a ( y J ii^iLail Jlf^-L; — f\ 
3 3 ; = P31°lj + P32°2j. a 4j = P<U a lj + P42 a 2j. U.L* j ^Cj LLrf. j-jCc— J^l CM-*" ^ : ->Lij! 

(/ = 1,2 5). 

. iJlill jail ol j oUjiil d!j J<u » »-t 

a iq °is I 

a 2<? a 2s j 

. T \ iJ I — Li J o jl^ll i>>iJI >_^ri - T T 

j'i (. /I — 1 tj jLJ IS j Ol j j /I i>-jjj**«j^.4> jJLa. A C-jlS' ij| JjU V ill— il j, £^I~I — T T 

j ili! >l o-jL.U.1 ^ UUI oLWUN 



a 3<7 a 3S 






a lS 




a A(7 a 4S 




a 3<? 


a 3S 





a i; a ji 



(h.i.j.k = 1, 2 n). 



(') 



jl ^1 S = [A H\ o- . 



1 

10 

10 

1 

1 





1 


1 


1 


1 


4 


1 


2 


3 


-4 


2 


2 


1 


1 


2 


6 


3 


2 


-1 


-1 


3 


1 


2 


2 


-2 


4 


2 


3 


-3 


1 


1 



jl 



rt 



m 



Li j_^>i j-j*!-* ""^j' J "^»VjI«-> Jt» **• 



. iiil jve j_jSi it. j-»^l jli Lk>- 

^' J^- 1 J^. ^j^r r ^ li j£, Ji . r l+L; j <z\ ^ AX ----- H cJLT lit - T o 

J-I>J> ii^A-ai jl ,>>lj V j** /I J i-JLNi. iljU. « Jf (A ^Lll j W iJLil gbJ p> - Y"\ 

^A' — H <e- J*>J J-t >JI j liyuojl cJlT lil *J? Jc J» _,J iJii j r SJb-lj iJ j Sijjil 4^L<aJ j 

A^,^,..., A^j_ r j_ , c-JLT r ijjLu. ijj <, V » ^li i-JU.^. ^ il^U. »j ^ iJjSCll 

jj l 46 ^ .,>». II LL»- Sli*.„. 

jf = SiXi + + ... + s n _r+i*n-r+i 

n-r+i 

• r 1 — " S s; = 1, -^-r*- 
i=i 



t £1 = o£o + 6/0 



• ft] ■ *f. ^1 



'''1 ! 

. £ 2 j /, w / 2 j /, t / 2 j £ 2 J L-JL L_kjl J» 



1 -1 1 

2 1 3 
1 2 3 



y = 



4* = E t . (i = 1, 2. 



**■ J*- S, o\ ^> jkJ j ;iU n i^ j. I*, j, a ji^, A — r • 



or 



AX = E it (i = 1,2 m), 

j'i" tit . j/uJI oLTji 1 i 



jt j»> /f = [t 1( * 2 *J 

fciSi + i 2 S 2 + ... + * m s m 

^4 A' = K if- JAf*Jl j r- y> 



J* 



ft. . ^ 

: <ufl>bu^t oUijdii 

: y^i ( ouiDi ) ^ri jr ^ oii f > ^ „ ^ * 2 a; ^- >~, . i'^ J 

( F i k ) 

' " Mi + M, + - + (N.l) 



t ^"1 & 1 Jlii! ( ^ ) j ( I ) j j^ll ^ ^ ^ - I ^ Jli, , F Jt ^1 ,l> j. 

n JI li ^^l^xll uf, . lSj» n Jl^li^i^i (1M) js^Jl ^^-l H> jf Jl^^i^, 

.( 'Lk^Ul^lUlyUj (||. 1) t'^'^J-^It^^^.^ 
f > n 4^11 j. ULfl tl ji j^xi F y IS,- n fl oli ^l^il jSO V„{F) UxJI jl 

cjit ui V . ^ui c> ( ) t'> ^ 1 JLdl j s ^'^ ( 1 ) ^ . ^ v n (F) ji 

■ ^»(^) 0> tl> u^. (11 1) U^' ^ ^ \j j, ^ Vi v ^ v 



: T ju* 

X x = [ 1. 1. 1 ]'. X 9 = [l.2.3]'.^LT^ i-jUJI oli jfclj /? ^Liil 3 U^fl ji. F jSU 

S j.U.b,c)' jT . S = ^ 3 (R) &UI j LJiyi [3.2.1]'- *s = [l,3.2]', 

j> 5 *-* j^-dl 

y l X 1 + y2 A" 2 + y 3 X 3 + yJC A = ri + 2y 2 + 3y 3 + 2y 4 

y x + 3y 2 + 2y 3 + y 4 

Xi + X2 + Xs + 3y 4 = a 

yi + 2y 2 + 3y 3 + 2y 4 = 6 ^ 

y! + 3y 2 + 2y 3 + y 4 = c 

^ s J* ( n sy^-' ) / j'-Oji L#i LU- j-jUs— X, , X { j<*~dl j\ 

h ^ hX* JS3 j. ^ jT . y,j S ( L li'l ) L*> Ui j X A «sdl jUjj 



> j-r^-j (a, b, c) -kii *\J li Uly ^Ui £1 >JI ^ 4 iJ />H 5— uXI ^ j ( KaJ^J j& tl* JLiiJl ol^cii , 
. -t^lj a« ,i L J*i.l jlj ^ t Jlill J ^ji^! 7t rf> ^II o] . [a, ft, c] ol^^UI ibJ SJtf ^ £_! >Tl> 

. j- 1 jH\ liA UUt lL 



: r ju. 

: J^ 1 ! s J- fa, i. c ]'^ Jj« j«=» jS^ *>i r S J T Jlill j' 3j jiyi A',. A^. AT 3 ol^dll ol 

n + y« + rs" 

yi + 2y 2 + 3y 3 
/i + 3y 2 + 2y 3 

X2+ X3 = « 

yi + 2y 2 + 3y 3 = 6 . ie'UI oV^UI jl 
Vi * 3>2 + 2y 3 = c 

. ^ A^Sc _y&\ *-L-t tfiJI T 



iaUl j£c_ /K *,>JI jli ^ _^*L'I *>- j J* . Ll, L> jJdl ;Lli ^b)l J^ill j o jl ^Jl / - K oU>JI jl 

: JUI j^JI J* L^U- 

iiji-J.1 'Mj J* " ^Lj»cJ.I J- ^ ^1.^2 X* cJlS" lil .1 

U»>^ HI «t . . . Jaii L^u r J s ol^-dLI »i* b jL^-VI j£c *ili toLj^di .JL» oli"^ nXm 4>-jJ)l oli 

. 3JUI L^ (m-r) Jl ^jjl V r n (F) j-l >JI jJjJ 

r - t c^Ljj j lit 

: i>I CjL^ Jj Li jl 

•=- Jls " IJ >i-> ^«(^ ) v>* j irO* n oliL^a. n> m ^ m j> X x ,X 2 ,....X m Jlf lil .II 
ais- ^ 1 ,Jr 2 ,....Jrm c ojZs Jllj Uj K„(F) j, L^- ^ ^ X^ 2 X n 

f StULI j-J&\ 

Lesu /> Jl jli F > j VO- n oli U^i. n > m ^ m j> X 1 ,X Q X n ^jlT lil .III 

m 

y i = A s ij x i (/ ' =L2 p) 

/? > r r ^ [ ] «>i~*li *Jj ^JcT Iii m > /? u^. L-u* <. ji /n < p olf lil Li t_L>. j _,Si 

ol^dl jli t F J* tk^ ais_j v> n oli ^ X, X n ol^dLI ^JlT lil .IV 

iiU > [a jy ] ( Jut c-lf lil j ) cJlT li[ L_i Lk>. j>jy. = J a y. (i=l.2 n) 

7 = 1 

jr ( ui jir lijj) oir iii Li j^_ ^ »/„(/•) & j^ X(F) j X(F) jit iii 

. j* t*> ti > l,- j-ij jr ^ jiriiij jir uj J ^xji., 2 j/ r ( /r } ^ ^ ^ ^(F) 
o sjLii j—iuT 

: «^t1> ^IiUjj 

X ^ X + Y oLj^il JT ^ j^l^iJI ^> ^ j^Lcl jjjilji y*(F). , V„(F) jZJ 

■ V s n(F) r^. *> }-SJ t-^ 1 t 1 ^ ^ ^ d j^IJI V^(F) j> Y j Vn(F) 

j*l>JI ji> jo irjJL, Lj^u Jf olT lil j^lyUl j*i» jy STjLill ol^cll JT jjy.U'1 jjcl ^ ^tlia 

^Ij aX + bY ali jij^Till jr*!>JI ju jjTJii. F olf Iii JiiT, UjI il JJu aX jli 

jw ^ jill j*l ,jJju Jj ^LUdl j^l ^i juj 

/, + k = s + t jli £LSj K*(F) t ^ F n V) , ^(F) ^^!jfl>Joirii! .V 



. X A j X 3 j^b ayil ji 2 Jji-I j^LiJIj r Jlill JT 2 j Jfi j-^L aJ^i Tti J>-l ^LiJI jSU 
. S jm n 2 3 7t t Qiob S aJ^J j^fl oL^ndi! .i» jl U j ( Jli ^ ) jjiUcj^ 7C 2 j Tit Lc jl 



( L J*L'l ) J>-l £1 >JI il n 2 , n, JJ . ci^l j ^jj X A Oli 41, - I 2 = J 4 jl U o^lj 

^_,Lj £ Xu it 2 _>» Jt 2 j 7U, jT -Uj it i»-"5*J , 7l 2 j 71, >>il ^LiJ Oil _>» A4 -» aJjll 

A - \ >'UJ ^ LiiT 

A is yL^J. ^ yt^ill 9l jjt)l <t»*_J L*lf I (pi ^ ^A' = ijki-l Cj^jUll J- i-JUw it- j^jf J i jSi 

A', ,X 2 ,...,X N A .. -iU /V^ li j^, /IX = it^l Oli /I ^ N A cJtf li| .VI 

. AX --= J LL^ ;in-„ll J>U j, yv^ «^ J y> A J 6 >-JI ^ >JI ^-L-t jl 
: ihUl Ji^" yV.4 j /"^ W j j mx.n i^- A *i y*~*+ .VII 

rt * Na = » (H-2) 

J — i~.!juil jiJ^JU fg .> f ,4 ^ J s l>Lu; j jJlTj « i>-ji (>y ^i-A. B j A cJlS~ lij 

> r A + r B - a 

n ab>N a . Nab>N b (11.3) 

\ . JJU.I — m\ 

% < N A + N B 

: i-f^- 1 1' loI j ol^-»«'l I j 
£1 = [1.0.0 0]'. E 2 = [0, 1,0. .. .0] = [0,0,0 l]' 

; -kj-l ^ jLJ /' ^Jl oli -cX _y ^JJi £y J j^l 4»«xil ^^-j . / r Jt- ii 5A»-j Ol+>^. ji iJjl •^'U— 1 ' 

- ^ </ ? ) £} j& t— t E t E, 2 ,....E n ij'/J\ ^J>- «, 7 ^1 li J^l ^11 

n 

X = 2^ x{Ei = XiE r + x^Ez + ••• + x n E n 



. ^u</i lut^-i. ^ jr jr it t jii >o jji! iii vi i bl\ xo jcjL. 

.OjSi^. F j. a,, a 2 , ...,a„ Ljjic ^U. ju- y . V n {F) J >-T ^L-t Z,, Z 2 ,...,Z„ it ,»J 

i = i 



2 


1 


1 




1 




7 


-1 


2 


-1 




2 







3 


-1 


-1 




3 




-2 



* = Z 2 Z n ]^ = Z-A'J 

Z v Z» . . . , Z v i — "5?* ^ IrVl j> Z i~ 

JTz = [ 1,2,3]' o^jV z {F)^J j>Z 1 = [2.-1,3]'. Z 2 = [1.2.-1]'. Z 9 =[i.-i._i]'cJir IS] 

2 1 

[Z v Zi.Z 3 ]X z = -12-12 = = [7,0.-2]' 
: jjZ* X„.= [ bijbij .-jbn X V n (F) J ^ \. W 2 W n J ^ j\ 

x = [ir;,if 2 w n \x v = w-x v (ii,5) 

X = Z-.Y Z = W-X K J' (11.5) , (11.4) jxiJ 

«•>•— liA «jE- u ^ V"^ *'n t 1 -^' ^ *!■=* ^J- 1 ^h- J^z ^ VIII 

Jf*, = P X z oji i-* \ ) j LLu ^ Ov-L^fl yXr Xj~ 3 J£ij i_« P ;iU jr* 

4ijb^ jn — 

oLf^ t->-^ ^ Lr- J ^r" J-^ j ^ j-^ 1 -i* J- J u* 

1 3 1 

2 4 
2 4 
1 3 1 

t-U- <Lfc~ Ujjil il^l jt rf f ( F) Wl tl J Jl>"j ^ * 3 = [ 1, 0, 0. 1 ]' ^ 

• ^J*") ^^aii^ur ^ x 3 j x 2 J x 2 } x x . x 7 , x, ^ J 

1424" 

13 12 
12 
-1 -1 -2 

. fJ(f) Ui>4)j l-^Ij ^V^ 4 = [4,2.0.-2 ]:-^ 3 = [2.1,0,-1] 
. ijllL-l-T^^T . v 4 (F) j^rraUi j^jiji x, j x, j x 3 oi^iu! - $ 



^1 = [1.2,2, 1]'. tf 2 = [3.4,4,3]',-^^* oli 2 rfJ LJ 



a: 2 = [4,3,2,-1 ]', v ^ = [1,1,1,0]', oiv^ii ju vim vj' 



lx 



^'JC, y x B = [o.iro.o]' _> x A = [1,0.0.0]' 1 JiTji^oi^i y>ai ixi LJ itb jl l£« 

.~U'vV>.> I ^„A- 2 ,A- 6 ,jr 7 ] , I X U X 2 ,X A ,X 5 I ^>L-1I0^ Jli,^ = [l.3.6.8j' = = [1.2. 3. 4]' 

* 1 = [ 1,2.1]', X 2 = [1,2.3]'. X 3 = [3.6.5]'. ^ = [0,0,1]'. K, = [1.2.5] " 8 

. jUulku Ki j y 2 „^du — jJ jli A', X 2 X 3 jJ jll H>)l ji j* ^ . K 3 (f ) 

2 a- L»lfl Ui y oJy JITj ji J« = 2 A\ + JT 2 taj j^St- JT 2 j A\ jt Njt J--*J 

+Ay 2 J jl ^ } y 1 = 2-x 2 - ijr 4 . r 2 = 2A" 2 _ a\; a\ = y 2 - 4Y a . x 2 = y 2 - 2Y l . jii ^ 

f^i + dX 2 **c J jt Lr"lj ^.>Jb ^(/"J ^ {^a + 26)^ 2 - + ^» zV^F) ^ 

. jM,U*. j^l >JI jl tJL»j ^(Fjj. (c + (i)y 2 - <4c + 2rf)Y 1 «»~ j* i*^) Jr- 

>T 2 = [3,4-2r^ 2 =[l.-l.ir j^L,aJ>l V\ (F) j X --. [ x, x 2 jc, ]' j^f 1 ) - -\ 



*i 1 3 
*s -1 4 
* 3 1 -2 



= -2^ + 5x2 + 7x3 = 0. 



*i 1 1 
*2 1 

*9 2 -2 



= - 2*! + 4x 2 - x, = — ^ j}-* 



1 1 
1 



4 0, jl Lc .iJliJi oji 0* 



*1 1 

*o 1 



*j 2 -2 
* 4 3 1 



jl* 



*i 1- 1 

*2 1 

x 4 3 1 



= % + 2xj - X4. = . 



f n-k ) j. F J^i ^ V k n (F) ^> JT jl JJU.I .a* ol 



- v 



• /; • ' ' V*{F) V*(F) ^\^\^ Jt ^ V n \ F) , v n h (F) jlTiii^JV 

oj&j V k n y> L^^f ji, ^(/r) ^ (F) ji Jli ^ gdLi r = A jt »J 



r = k jir iii ull^ d ,y ^judU^jWi jic j s + t = h+k . j,\ , sti t=A 

^ ^ ^) t'^' ^i-^ xt.Yt+i *h. ^ n*i.^ 2 ^ 

• j ^i-^ /) jlOel j a jl-tul .*»-_jJ *ji oV' j> y«J 



t 


ft 

t=t+i 


J 6 i Z i = (11.4) 
t=t*i 


t 

t=i 


ft 

+ 2 

i=t-n 


t=t+i 



°t+i = a U2 = •■• = «A = 0. . jt villi ^ j^Li jl >J! Jj- X lt X a X t 



t k 
t=i i=t+i 



= (11.4)0-0^1 j 

«i = f» 2 = ••• = a t = *»t*i = 6i*s = ... = 6fe = 0; jii Ll^ z' s )lj JT'J 31 ^fJj 

zJJ^M s=h + k-t V s n (F) ^jJ&lJiy.j U^yjk- 5*^* A"-* j Y'* j Z'J u^S 



1 1 3 f 

2 110 

3 12 1 



= [1,1.1]' ^ ^ = [1,2,3]' jj^i ^1 iV\{F) jberp t'^ 1 u^J - A 
,\SJ.\ «>^u jt U . *J L-U y, = [ 1 ,0. 1 ]' * >; = [ 3,1.2 ]' ^ i^fo) s^T 

+ i.Y 2 = c y x + dY 2 



a = 1/3, b = -4/3, c = -2/3. 



a + 6 - 3 c = 1 
3a + b - 2c r 1 



j^-Ui jj^is^ii [3.2,1 f wdij!L«!jbc JC ui£di c i>J a.v 1 + u 5 = [-1.-2/3.-1 3 1' olj 

ii _ji»«J |» jXdl j^l>«JI ^-L-l 0»- jl — ^ 



.4 = 



113 3 

2 2 4 

10 2 1 

113 3 



( x 2 + * 3 + 2x A =0 

. [2,1,-1,0]' j [1,2,0,-1]' : ^^lal^^lcil^l^o^ A ii>-J 



0' 





r AB^ r A+ r B- n AB VJ o_^J ^Uil J^ill j. , 



' ^1 = [1,1,0] ', J i ai : 1 t^-* 4 ^j' ■ £ a-i-VO 



( ? UU ) /IS r p LjL- PAQB vj JS^JI Jlj 



■s 





■V - [1.2,1]' *!^' ^ - ^ \ 

Z n = [1,1.1]'. j Z 2 = [1.0,1] 



0. b = -1, i. 



a + 6 + 


c 


= 1 


1 




1 




1 




1 


a + 


c 


= 2 £=V 


2 


= a 


1 


+ b 





+ c 


1 


6 + 


c 


- 1 


1 









1 




1 



X. 



: ^( I) JJ.I 

4^1 X = aZ x + feZ 2 + cZ 3 , (j) 

Z ^ = [0.-1.2]'. oj&j c = 2 . 

: O^J X = [Z^Z^Z^Xg = ZX Z , JS^JL (i) ilsT oUb ( ,_.) JJ-I 

[0.-1.2]' 



Z X = 



1 -1 
1 -1 
-1 1 1 



[i.o.i]'. z 3 = [in]' • z x = [l.i.o]'. >-^i-jJii * o^iioiji^ir 3 x z ^ j\ - u 



i 1 











V 1 = 


[1.1,2]', 


%= [2,2,1]', 


IT 3 = 


[1,2,21'. ^ 


" 2 


-3 


2~ 




1 


2 l" 






1 1 


1 




2 


- 


-1 


• j If = 


1 


2 2 


. > z = 


[ Zj, Z 2 , Z 3 ] = 


1 


1 


. if Le 


-3 


3 







2 


1 2 






1 


1 





K^Z 



-1 4 1 
2 1 1 
0-3 



*1 = x 2 = x 3 = x 4 I i JJI £>l t ?A\ ^ ( I ) 

*i = * 2 - * 3 = 2x 4 . l^o^iJJIc.l^sdl^ (^) 
jc 4 = I — i o jSL JJI olp^il ( r ) 

ilOcf Xi.X2.X3.X4 L_Li d jSi JJI oLp^il ^ ( » ) 



t aLuj^t^ii kJ(F) ^lI [2.3.3.2]'- j [1 1.1.1]- ^0-^ - It 



l>* — \ » 



[1.1.1,1]' 

[3.4.5.6] 
[1.2.3.4]' 
[1.0.-1.-2]' 



[1.1.0.-1]' 

[1.2,3.4]' . 

[2.3,3,3]' 



[1.2.3.4.5]' 
[5,4.3,2.1] . 

[1.1. 1.1.1]' 



(') 



1.T 



r = 2 ( r ) i ( v ) i ( I ) : ^Ij-tl 

^ = [9.5.-1 1'^U^ 1 ^ ^ t^ 1 J,jJ >- ^2 = [3.4.-2]' ^ x x = [1,-1.1]' j^ 11 ^ ov! - n 

y 2 = [-17.-11.3] j 

= [-2.2,-2]' ai«*=U .Jji^iM tffc QUI OlJjjV x 2 = [3.4.-2]'-* *i = [1.-1.1]' j*^ 1 ^^ (v) 

n> = [4.3.1]' 



V 



t=i t=i 



. j* 1 ^ 1 jh> £j> j* ' >-J' t. 1 j <■ vl(R) j ud j^-^ 
. m i jiji ji* jj ^iui j^iJi j a i)UJ j 01* jji - \* 

[l.O.O.O.o]'. [O.O.O.O.l]'. [l.O.l.O.O]'. [O.O.l.O.O]'. [l,0.0.1.l]'-i J, J ll t l J illj, i ;, 'il ( ^ - T» 
[l.O.O.O.l]'. [0.1.0.1.0]'. [0.1.-2,1.0]'. [l.O.-l.O.l]'. [o.l.l.l.o] -J>LI ^l>JI Jaj olj ^IJI J-J! _^ 

. O^I^Ut^jA^UUsJ LU JliJji [1.0.2,0.1]' J [ 1.0.1.0.1 ]' ^ • xJI^» 
: j-JT ^Lilx~l «, z x = [1.1.2]'. Z 2 = [2.2.1 ]'. Z 3 = [1.2.2 ]' ' ~ * t 

n.ur (r) [i,o,i,r (-) iM,or o 

[1/3,1/3,0]' (r) [4/3.1/3.-1]', (^) [-1/3.2/3.0]'. («) v'j-^l 

cA^JL\ oLJi^ 1 Zi = [0,1.0]'. Z 9 = [1. 1. 1 ]', Z 3 = [3.2,1 ]' ~ r * 
[0,0,1]' (r) [1,-3,5]" ( - ) [2,-l,0r ( ' ) 

[-1/2.3/2.-1/2]' (-) [-6.7.-2]'. (v) [-2.-1.1]' (») ^} 

Z x = [0.1.0]'. z, = [1.1.0]'. z 3 = [1.2.3]' , z 1 = [1.0.0]'. Z 2 = [l.O.l]'. Z 3 = [ l.l.l ]' 

Bi = [l.l.O]'. ^=[1.1.1]'. K,= [1.2.1]' ' ^=[0.1.0]'. K,= [-1.2.3]'. » 3 = [l.-l.l]' 



1 -2 
-10 2 

1 1 



(^) 



r 5 2 4" 

= 

L 3 2 2 



( 1 ) V 1 ^ 1 



2 hjPj M AX = E. 

i=l " J 



(j - 1,2. ...n). Pj jlT lil - t ! 

h = [h v h ? ^y. ^ y 

H = ^1 £1 + h 2 E 2 + ••• + h r E n . : jLijI 



j *>*' j AB ixA ot jt. j> A J j £\ j A * >-JLI J» i-U-'l ^-Tl j3l JSC J.y.i! j_l >JI 



"l 1 1 l" 




1 1 




12 12 


(-) 


1 -1 


. ( 1 ) jci ji .rt.a |. ^ill ^L! ju jl - x V 


3 4 3 4 




1 1 





iu>,-i,-2r . ii, i.-i.-i r ( v ) [i,i,-i,r(i) -t>;i 

N AB <* A *Nb ( v) 'V > % . tf, a > N B ( 1 ) : jl^ - tA 



v rf,F) 0" j*>^Y = [yi. y 2 y n l' » * = *J' ^ 



Ji = <hi x i + 022*2 + ••• + o^nXn 



(12.1) 



Yn = a m x i + ^2*2 + — + <*w*n 
Y = A X 

J] CO 0- X V^- J «V_ 7" J^" (12.1) ul . F > J*^- ^ = [o ( y] 

. J/AJ VLrf- Jlill 4»dLI ^oj 4-iJ £1 >JI Y >T4«i.( ) 

= ^ Y 2 Jl JT 2 j r 2 Jl X l <wdl (12.1) lilj 

k &ja jloill jlT U4* Jfcy, Jl w 2 V (I) 
. Lk>- Ji^Jl lj» y <-*JI liA b j o oIojuJI jljlxSil olT L+. <*y,-(-Z>y 2 Jl fl^ + bX 2 J (v) 



K 3 (/?) ^UI^I^JI j y = AX = 



1 1 2 
1 2 5 
1 3 3 





"l 1 2* 




V 




"l2~ 


Y = 


1 2 5 









27 




1 3 3 




5 




17 



1 1 2 
1 2 5 
1 3 3 



[12.27.17]'. j* = [2,0,5]' Jl^l (I) 



• «>^IJ*: r = [2,0,5]' «JU- csOJ» JT «*dl J* : (v) 



1 


1 


2 


2 




1 








- 

13/5 


1 


2 


5 










1 





11/5 


1 


3 


3 


5 










1 


-7/5 



. X = [13/5.11/5.-7/5]' 



ulT lit U» Sj^j y = [an, as! o m ]'Jli X = [1,0,....0]'=£ 1 ol (12.1) j L-i> lij 

.-J 7 = [ojj.flaj... , Onj]'- Jli * = £, 

. ij* J» ^ tfiJI j^l>JI > L-u* U-«; (12.1) JJ-'I Jjj*dl Cr»i3 - j 

. ol^jdLI <j* iL»-l oLil4»-i k^oJ j^' J*- ^ /4 ii j» - 11 !x^t jl 

y, sjj^. iikk^Lp^.^ JiT/ s^iii^i^ucJiriii^iiUk jgt *ji 02.1) ji^Jt ^Ju 

. iU nil Ji^I! I.U ; i-TULI yu-i J j 
Jj:i Ji>^JI 1 A m 4&cA\ ( Jxii c-JlT lit j ) cJlT li] iLi > (12.1) JJ-'I J;^i - 11 

y aLii _ bit 



. LL>- ( 4I at.... ji- ) ilaT..» it jl Lia^ ( j± ) ila-,„. it iLill ^LJ- I Jj^miII J — III 



; Ill "AiJiM&gi, 

-u, jl tf t Ul> djfc. kJ(F) £l> jli (12.1) iU >)! Jij^JI -IV 

. ^ IU JiU; _^ K^F) J Jai^l Jij^sll jl i-»U Ijj^j . .Li- Ji ^Lf "ill £1 >JI 

(12.1) jli i JiLi y4 <j _>So L.jl^ 

X ^ A*Y 

U» jl j . j.\4V\ £1 >I1 Jl y4 !o*T ^ L^LT^ j j& Jl y t , K, Y n ol^l J 

■ W J" 5 - Ji_>* ji^ 1 

J ji ^(^) ^ify 1 1 £ « y^ 1 J -»*. iU ^ ji> ^ <ji — v 

w= cz J^- ti|j z Jt y *-ai z=^y ijij y «^ Jl x y=^^r lit -vi 

. W S[ X |f = (C/?/4>^ jij Z d[ X J Z = BY = (BA)X W 

^1 >J Ji *jl . Z j-USU t^-i. K„(F) ^Lf)|l ^l>l Ji^ y 2 = y<Jr r u! ^jki 

JrjSiU J-iJI VIII S. jfcJI Jt tsLJ^I . ^L</l j y z j Jf, olJIa^l Jic" y w jl > >J j 

vi-*: P-^Q jl Y z =PYz j Xyy =PX W b Ji, P SiLt > 

y 2 = q Fh, j ~ Q 

^ = ( r, >V - = '?" 1 /4(>^ = BX V jli 

(12.2) 



K„ = OlTlijj ( Z o-USf! )^ ^ ^(F) j Y Z =AX Z olT lil VIII 

^.Liiil oli^J ^ ^ . B=PAP~i JSjJb (12.2) iUS" jfcJLI ^ ^ Q =i >-i T U 



y = ax 



1 1 3 
1 2 1 
1 3 2 



[3,0,2]' -ai cjJ (i) ^ r 1= [1.2.1]'. ^ = [1.-1.2]'. ir 3 = [i.-i.-i]- 

^ = [1,3,3]' V^JI Y w jLil 3 L*y ( v ) jJb" r oi^J ( r ) y = ^ 

3 3 
1 -2 3 
5 -1 -3 



gfs-if = [^.ik,] 



1 i i 

2 -1 -1 

1 2 -1 



JU o\j Xw = W~ l X = [1,1,1]' : oLJIj-VI ^ ^ ^ AT = [ 3,0,2 ]' ^Jl 61 ( I ) 
Y w ~W l Y = [14/3 , 20/9 , 19/9f JS^JL W Y =AX = [9,5 J]' ^ * 



AX = (W~ l AW)X v = BX y = -J 



36 21 -15 
21 10 -11 
-3 23 -1 



(v) 



9 9 



36 


21 


-15 


1 




6 






21 


10 


-11 


3 




2 


= [6.2.7]'. 




-3 


23 


-1 


3 




7 







; [3,1,2}' ji e 2 t y, = [ i,2,3]' ji e, y = ax j^i ,>(!)-, 

n = [2,1,3]- ji 

• - [4,0,5,]' j JT a - [ 3, -1 ,4]' i X t = [1,1,1]' ol^dl 5Ul ju-j! 



Y = AX = 



13 2 

2 1 1 

3 2 3 



JUj y 2 =|8,9,i9|' j» Jtr 2 jv.. y 1 = 



1 3 2 

2 1 1 

3 2 3 



= [6.4.8]'. y = [1,1,1]' JU*1 M 

y 3 = [14,1 3,27] V * 3 



2 ^L.. [n.y 2 ] 



6 8 
4 9 

8 19 



1 3 
1 -1 

1 4 



nil j 0| ( T ) 



Lk^ jJi^. L-*^L^- J_^j .iiUTf Uo»- o-^a.-.,-. X 2 j A"i ot>»dLl oil 

r 3 = y» -t- k 2 j x^x, +x 2 y„ y 2 , y 3 | , [*„r 2 „r 3 ] j£ ^ ujia of ( ^ ) 

LL^ iLJ ^ jc* ^ tA?" oli 

. ;iU > A ( J-ii ciir li! j ) cJLT lil (pi iU > (12.1) J«i.'l Jj^-JI o 4iT - T 
j^.j v4 (X,-Jr 2 ) = ojZJ Y=AX l =AX 2 t> A'^A'j of, oU > /l of ^ >i 

( cjir iii j ) ^ir iii ^ j£* ij^j r - ^r,-^ j* **\5 y ax = i~juai ov^ui « ^ 

,4 j! ^ .L^> 11 JJ\* U». j y4 j = 
. Uai- SlaX_ oLf»»i« it JJ Uas^ ilil— » CjIjjO. it J ^ iU ^ "^ij^ of j> ~~ T 

S \,. Y., . Y, Lk> iLb-li -.1*^1 i^ (1 = 1,2 pjir*- Yj=AXi JL^ 1 ^ _>* u-^ 1 a* j*^ 



5 j , S ^ . - ■ ■ , 5, 



i-\ 
P 

^ s^A'Xi) = A(s 1 X 1 + s^Xy + ••• + spXp) = 



,1 



Ll*^ il5r„.. Xj o £ j. >L~i > UL ^HL. I0» jSJ j . + s 2 A' 2 + "• + s p *p = °- ^ :i^ ^ ut lc 

LW- ILL— y,- jli ifli Jp j 

ji r 2 - 1 1, 1, if [2, 3, - if Ji =[i,o,i]' *fdii j>. y=/« W ^ c-i» u[ - t 

Lu^bL, ^l, E^Es ^l + sdl^la r /U[-2,7,-l]'' JI ^ 3 = [1,2,-1]' [3,0,-2,]' 



a + 6 + c = 1 

- 6 + 2c = ^ ^i* ai ^'' + c ^3 = ^1 ^ j 'M 
o + 6 - c = 



Jli JdL, Vl = -i[ 2 .3.-l]'+[3.0.-2]' + i[-2.7.-l]' = [ 1.2.-2]' ->* ^ £1 = + *a + 4*s 

: ^^j^i jj.'ijij^jiw^u.ojSij y 3 - [i, 1. if ^ £ 3 ju^j r 2 -[-i, 3, If y E 2 



Y = [Yi.Ys.Y^X = 



1 -1 1 

2 3 1 
-2 1 1 



1 1 2 

2 2 1 

3 1 2 



Z = ¥ 



-1 4 1 
2 1 1 
0-3 



-i i -l 

0-1 
.21 3J 

Q~ i AQX u 



-2 14 -6 
7 14 9 
0-9 3 



ji ^ s^l J>_ ^r=^-» y j^-ji ot ^ ( v ) iu jji ^ jl jfl jij^Ji jl ( i ) , yUi j - t 

[-2,-5,-5]' «JL* rfill X (^) X=[l,l,2]" «V ( I ) Ju-jh SjLlI J ijl j)l J^l to^_ - Y 

[-3, -1,2]' (v) [8,5,11]" (I) v l>.! 
Y = KI X j Y = 1 X j Ji^JI jjfc ^ j»l - a 
^ ^ ^ r [2-1-1]' Ji £ 3 j [3,1,2,]'JI E 2 j [1,2,3]' J! £i Jj* i*M >fl J^l ^ - * 

.-^!j*^d [2,0,2,]' j [1,1,1]' W ojUs-ll u^LI Jj^.j SLS Ji>JI 

ou Lu jr„^ 2 ,....,x ff ^i^ai cjit iii «;t 4 > (12.1) u! ^ j\ - ^ 

. LU JL-v JloT OjSS Y u Y 2 ,...,Y n 
■ J>*41 t}J ^ * ili ^ Ji>" J^u «it j» jd HI ^jui fJ i^l - ^ ^ 



1 1 

2 3 1 
-2 3 5 



jr 3 =[i,2,3rjjr 2 =[2,i,2r j ^,=[1,1,1]' ^ aaai ^i^i u^t ji (^) 

V (*) V*(K) (*) 



JT JU ul ( v ) . iU la* ul ( I ) ji ^ Y = 



1 1 3 
1 2 4 
1 1 3 



[5,7,5,]'--^ / 3 \«) ^I>1IJJ^ [3,2,Of _,[!,],!]' 0^=11* ^< 

VII : *>JXi\&j, - u 

Ji_r-=l< Z =/<Jf ^L^ll (l=l,2,.../i) ^ K ( . i X t J^i : ^Uj] 

K, Jl £, J>_ Y = B Z j Ei Jl jjJI 



K = AX 



1 2 3 
3 2 1 
1 1 1 



X jSJ - \\ 



: Ol^ £ ^L^lt,^ X =[1,2,3]' «*=U>>L Zi* [l.l.O]', Z 2= [l.o.l]'. Z 3 =[ 1 .i.i] 

. Ji^-sTI li» ^ ^ ju y I 14, 10, 6\"o\ ( I ) 
^ Y oLJIa^l jjJij Y , = [_2._ 1 , 4 ]' Jj& * olJLul jli ±±\ ^1 J! U_i lij ^ ( ^) 

= [8,4,2]' 



P = 



1 -1 
1 -1 

■ 1 1 1 



= [Z v Z a ,Z a ]~ l ^ Y Z =PY j X z = PY o\j (»-) 



. Q = P 1 ^ Y z = Q~ 1 AQX Z , j | j ( , ) 



^a= [4,1, 0]' ' ^,-[0,-1,2]' ^-LVut^ y. 



V = 



1 1 

1 1 

1 1 



^ Z ^LoU itic" ^1 = [-2,0,-4]' 



2i= [l.-l.l]'. Z 2 = [1.0,-1]', Z, = [1.2,1]'. 



Y = 



1 2 3 

2 4 6 

3 6 9 



X. (>) it 5lLll j 3j ljJ! (^) ^ T yUl j jjl^JI ( I ) 



U1 



L 1, -1,1, J' r! ^ (i?) ( I ) : 

[2,1,-ir ^5 w (-) 

[3-,0,-l]' j [2,-1,0]' : jol^ll V\ (R) ( r ) 
. JJll Jjj^ll V 3 (R) JJU-I ^1>J! j «it ^ . J,^ ^ £1 ji *i[ vj 



aJ>1 V\ , [2,-1,-2]" j oJ^Li V\ fA^j [1,-1, OJ" j.|>J' y = 



1 -1 

1 2 1 

2 2 3 



X ( l ) 



. ; ^ v^'! ouiy ^ [1,-1,-2]" 



1,0,-1]' 4>>i ii^ilj [1,1.1]' j Jjllj ^ y 



2 2 1 
1 3 1 
1 2 2 



A- (-) 



( ^ oai u» ^» ^ j. jr jl^ ji ^ ) . >^>li ji^ji ^jj^^d^j^ [ 2,-1,0 f j 



^^ii j,^ ^ £t> ^ [1,1,1,1]' k{ t i >ji y 



1 
10 
1 
-14-6 4 



V. (r) 



i,2,...,/i j Jj-lj i\Ji,-.j n vj (1=1,2 «) . j^iji^ji jj^i _ T 

. P Ji-UJi ij Jjl^. ^SLU, ( I ) 

. n *»- j-iil ^ Jj-ij '■ojj^A, n ! (^,) 
£ V ^ »,2,...it J ji-u- tl .i 2 in ^ /> = [ £ii . £, 



^ ~ (J) 

<-f - /i J' oii 

/> -1 = [£ 3 . £ 2 . £4. £1]. ji P = [£4. £2. £i. £3]. ^b" lilj P' 1 = [£ 2 . £ 4 , £ : , £ 3 ]; >j /> , [£ 3 , £l , £^ £ a ]_ 



u^alt J^»Ia 

. . j-UI *;L 

^•y = x l7l + x 2 y 5 + ... + x n y n (13.1) 

JjSi ■ = [l. 1.1]'. ^ 2 = [2.1.2]'. [L-2.1]': ob^Ji 

*W 2 = 1-2 + 1- 1 + 1- 2 = 5 ( ' ) 
X x -X 3 = 1-1 + l(-2) +1-1 = (v) 
*i = 1-1 + 1-1 + 1-1 = 3 ( - ) 

Xy2X 2 = 1-4 + 1-2 + 1-4 = 10 = 2(X 1 -X?) (j) 

J^li wJ^t j >UI Vj- iJI j^U- 

*-y = A-y = Y-x (i3.r) 

. ^ j> X.Y ^ 1 x 1 jail obi>^ Y'X j X'Y jGj ^K'l.A''^ jLw-l jl 

cL*cLI jj* S X.Y j.^ A-|y > ^lj J> T 0>J> ^ . lu'Uij J^iJI ij* j (13.1') 

. ^LiJl J^UI 

*i-(X 2 +*3>-= a 2+ ^ 3 )-^i = *fX 2 + (^) (13.2) 

(^ + ^ 2 ).(^ + ^) = X ^X a + X,-X A + + ^.^ (r) 

u] . >ji b jl- >u uir tii ^ cuus. u^j y„(R) ^ y 3 x & 

.• J * ^ljt*!^! jrf.ui v> n j^u-^^i *|| jui k^t?) ^ a-: AaJH J^fe 



_ : r ju* 

|| JTi|| - V3 jl , JWI ( r ) u- gs« 

: JUyj^ilji (13.1) j (13.1) r U^L 

= illl*^!) 9 - IUH ? - (13.4) 
. ^yi^^uJ 4j^i^u^iioi i^i*^. || a- ||= I j>^i a- oai^a, 

: jlii* L^li y n (R) Y j X olS* IS] I jjlj ■*, Aij^i, 

< pMirn ( ; 3 ; 5) 

• cat* J> ^> J-- 1 - * j^f >UB j^u- ijjji ^iii jt rf | 

r aLli ^_Ji;l 

p + y| < 11^11 + ^1! (13.6) 

^ 4^ > jr ia.us. ^ ^ „>m ^ ^ /» ^ . r„jir 2 ,....^ w jlT Iij 

^j(c x X^c q X 2 ^ ... + c n X n) .X { = O^ 1 ^" * = 1.1 ,™ . ^ «iU c^ + c^+.-.+ c,,^, = n, 

i = l,2,....,/w ^OJ C, — uI^JLi iJi 
i ^ ;.uL^ j J ^jUV iSV « li /i>»j ^ m j. aji, J ^ j 

^ U> ^ <*> ^ t'> c u ~ J K ^ * J ^ 0*> Wl t' > W stfe- 

. aUi^ju! ' K * (i?) e 

01 . V"\R) £f^| ^ \^ m> r r »J . ^ SJuUdLI ol^dLI & m & 

& ^ >i(i y ^ In ijiiii ji tijj k«(/?) ^ (j?) L> > ^- ou^ii .a* 

. & iA.Udl ol^il j. t dli j. ^! ^ j t m o<m ^ V™(R) j£\ £\j JT IV 

AT, = [1,0,0-ir JijL\ j-l>JI c ^ 2 = [0,1,1,01' , = fl,0Air ^"i t} > ^ 

..a,b,c,d ^JJSJ + . (c^ + ^Yj = o j<,'d)ij X 4 = [0,1-1,0] j 
■ C W V J Witl>^J> V*(R) ^l^o^jT r ;a-Ld.lol^l JT ^'ul V 

1 aUi 



iT-* • 1 1 X \ 1 > X ^ (/ ( ) V w X -^O ^ rf ! jl L^SCc 

|l^lhV4+16+l6=6 J* 4il5> ^ ^ A- =[2,4,0 lijL* JJ J . j^liJUl 

• [ l /3J 2 / 3 J 2 / 3 Y 

oi^ cJlT lil , . jj^JI 111 4,U- . ^ ;.uL=. ol^ y jjSUl ^bc'VI j-l >f! ^ul ^ 

• ijytt 5j jL* a.L^ aj ^L^l jl . ^jUI ^Lty ^o, ^L</l liU jl* ;-i.Lai ^u^'i 

v yi-lt j-lal 





x l , x 2 ,.. 


, A',,, ji^ >J I Jyg|la4il I! 




n = *t 








Jg = ^L 2 


n-n 1 






I3 = X 3 


Y -Y 2 
i 2 -/ 2 


n-* y 





y _ v _ ' %m. Y Y^X* 



fi^Ui. UjU Ll.1 ^t- :x,Ui. (/' = 1,2,... m) yi ~ jj-p-jj - 



*1 = [l.l.l]'. Xo= [1.-2.1]'. X a , [1.2,3]'. 

?! = *1 = [1.1.1]' ( j ) 

y, - **-%£yi - C1.-2.1r- an = [1.-2.1]' (li ) 



^ = ^-^n-^n * [1.2.3]'- ^y 2 - 6 -[i.i.i]' s [-lo,!]' 

y 

V = [l/\/i. 1/V3. l/Vi]'. oLt-JH jl 



Cs = ly = [ ~ 1/V1 0| 1/v ^ r J G * = lifl = [1/v ^' _2/VI - 1A/?r 

Gj , Gj - y j~*l>- jTj sa^j to^L. j» l^. G',- *»w . ^3 (i?) J <jjL* JjuUi. u— I j jSj 

. ji-uLo ji^ i> y 2 j a', j<; k 2 - ^ ji a ii 1 .i* j Ji^v 

\ - a jjLii j — 3ijT 

^ ^1. * 2 ■ ^Lk^" »Jj ( /? ) A", . A- 2 ^ ji »J 

jl — *:! . c_r- - fl>r *Sjjl» ^ a_ii-L. i — c_ jjl . Ji- S-uUi. ( m > s > i ) 

. ( 1 1.2 * ) k ; - - X; J\^j6b\ j^ji j-i>)i jl; Kj , y 2 r m 

^™ ( ^ ) o- > J ^L^. (m> jj| ) i*^J s Y s . ^ '^1 V 

LU y t , X 2 X m £4* li» ^. Ay, , , A*, , 2 A- w l^y ^1+^ *r^i 

UjLp Ix.Ll. 



X l ■ X x • X 2 ... X t • Xp 
X 2 • X t X Q • Xq ... X 2 • Xp 

Xp ■ X x Xp • X 2 ... Xp - Xp 



X 1 X 1 X[X 2 ... X[Xp 
X 2 X r X 2 X 2 ... X 2 Xp 

XpX 1 XpX 7 ... XpXp 



( 13.8) 



: iv J^iJI i t ilLII j 

z\jL±\ dj&j |G |>o. ^, ^ 2 Xp it _[| iJLLU ^i^»JLI .vil 

-4.4' = ,4'^i = / ( 13.9 ) 

-4' = 4" 1 (13.9') 
. a.U^J^joLp^ j» /I x-uUr. Si^i^. ( ^j^l* ) -,xA ^ jl (13.9) ij'^U! ^ ^Jcj 



U\f3 ^ i/y/e -i/^ 
l/>/3 -2/\/6 
l/>/3 1/^6 l/-v/2 



Lul j^SJ ( Ljiji*. ) 1^1 oii a.Ui. . n *r joJ! oli SJL&U t i^JLl 4 cJlT li! .VIII 

. ^ tr £j| j V„(R) J U,L^ UjU 
. ota.U=. ula^i.*. U> U.Uu « J ^-jS^. ul .IX 

± 1 30»Ui» ii jjUa. SjJiji ^jLj .XI 

Y = (13.10) 
Y 2 jY 1 ct^Jl ^!>JI JT a , AT ( j^l JL-i' >J J J K„ ( ) > [_Ja^ 

(13.4) aJ-^UI j. ^r-j-i ^ j3l 

= iinyi + ^i 2 - ii mi 2 - ny 2 i! 2 ! 

L r u Ji>^'i jt jiiu" (, ._, r ) ajun cJir lii 4\ ^ tjii t ^ i j,i ^ UjU - ti [ 

: J . ^XJU jjXJIj Jrf-UI v joUl J^U- Jp JiiU" 
. >!oJI V >JI J^U J* W ( J«i ulT !il j ) jlT lil ^ Jl >}l J^l Jj^l jaU: .XII 

. ^i^i^ ( jaSi cjit tii j ) cjit lii i^i ji jiiuc .xin 



in 



: >» X = | a . b , c | JL- jl , i. = = 



1A/3 i/Ve -1/V2 
1/^3 -2/V6 
1A/3 l/\/6 1/V2 



c a 2b 



+ ± + jl> 

\/6 V^J 



. Va 2 +b 2 +c 2 jj^ J> j^^ 1 J- j£J j 

' 4J U '.j^. Z ^.^1 OU Z ^L-V' i| E j-L-^fl j. ^LiUoii *_y£ ( 13.10) jlT lilj .XIV 

Aljia^ Jfl — 

: A , f 2 . - 3 , 4 J' j X t ----- I I . 2 , 3 , \" JiT lil - , 



*i-* a = ^ = [ 12 .3] 



Uaf = = XiX x = [1.2.3] 



= 1(2) + 2<-3) + 3(4) = 8 ( 1 ) 



14 and HXJ = yTi ( v ) 



. JUL*, of J* a» , *.y = ry = [1/3.-2/3.-2/3] 



6jk«d\ ^^'-2/3.-2/3.1/3^11^1 o-*.UJ [X.y.o] 



ll*all = >/29 » \\Xjt = 2(2) + (-3)(-3) + 4(4) = 29 

y = [2/3.-1/3, 2/3]'' j X = [l/3,-2/3.-2/3]' j^'j'u^ (') - r 

■ Y ) X y. ~ Z Lpo. / (,_,) 

2/3"| 
-1/3 =0(1) 
2/3_ 
1/3 2/3 6" 
-2/3 -1/3 ( v ) 
-2/3 2/3 0_ 

Y j X j. JT ^ .uUi. ^ = [-2/3. -2/3. 1/3]' ji a* (3.11) j. 

< Ull-||y||. v„{R) * y , x jiriii. j^^^ _ r 

= i ax i + A-<*x 2 +y 2 a*n+yn] • « 2 +y 2 <**n+y n Y 

= (« 2 4 + Za^Xi + Xi) + (a 2 *2 + 2ax 2 y 2 + yf) + ... + (a 2 ^ + 2a %% + ) 
= a 2 ||*f + 2a^.y + ||yf > 



uv 



4(^7) 2 - 4||*|| s . \\Yf < o 
{a x X 1 + a 2 X 2 + — + a n X n )-Y = a^y + a 2 X 2 -Y + + a^^-y = 

* -OjjLi j, jr £ Li^. ojS^. y ou x { .y = o, (£ = 1.2 «>■ jl l., 

V h n {R) c Uc j. 

: «*u j-!, fJc*> j ^ > ^J(R) ^ * A+1 &j v%R)iLU Xh & 

X = a^X x + a 2 * 2 + + + a h4 . 1 X h + 1 (]) 

. Lil* SJ*. «bL. A 0^ X V X 2 X h 0- JT £• * «sdl -uU J» OJ 

fli^i-^! + a 2 ^ 2 .^ + ... + a h X h -Xi + a h + 1 X h + 1 .X 1 = 
a i^i-^2 + a 2 <V*2 + "• + ahXh-X 7 + ah*iX^i-X 2 = 



OjATj-^ + a 2 X 2 -X h + - + a h X h .X h + ci h ^X h ^-X h = 

Lx * ■ y .aA t >UI J-uUI ,>.IVi>JI . 0l .a 2 o A+1 . ^ + Oli 

•uU. rf l F^/?) ^U'VI gyfi '^U ^ ^Lu (? lill) j* X w. > LJli ( i ) J ^ .i 

. — ill Ij* £ 

j 1 *-'/ j^c " uUdl ^ n Jl !i x *^ ^ • K J(^ Ll - t ^1^2 x k &i 

X l -X =0. X a -X = X k <X = Q (j) 

a; = [i/V6. i/x/6]'. : ^ f K3(/J) t , ^ ^ ^ ^ _ v 

. ^ ^iii z = [ i/v^. -1/V3. l/Vs ]' ^ r aUi j. 



(13.7) c^-^-c/ibL. 

J» io-Udl ol^i ^ y t , y 2 % ^ b > ^ j ^ (/?) ^ L j ^ ^ 

>i-*2 = Y 1 -X 2 + y,.^ = y l .x 2 + aY 1 -Y l = 



- A 



~U (!) 



l^o - A'o — 



^y, 



y^ 

YfY, 



r, , y 2 , y 3 ot^i ji u y 3 = x 3 + a y 2 + ty, r r ) 

Yi'Y 3 = Y 1 -X 3 + ay,-^ + fcy^ = y^ + bYi , Yi = 



vy 3 = y 2 -* 3 + «y 2 -y 2 + ^-n = y 2 -x 3 + a y 9 .y 2 = 



Y 3 = x 3 - ikl^2 y _ >Wg 

IV y 2 Wl 



*1- , 



Yq ■ x 3 
Y?-Y 2 



V*3 



A 3 = [1,1,1]'. , * 1 = [2,1,3]'. ^ = [1,2.3]'^^^^ Y* J^SjuLc^J^; - ^ 

: ^ = *i = [2.1,3]'. • i±b 

Y. = X 2 - hJlY 1 = [1,2.3]- _ ^[2.1.3]' = [-6/7.15/14.3/14]' 



Yi-Y i 



14 



'3 = ^3 



x n - Y ? " * 3 y„ 



y 2 .y 2 



[i.i.i]' 



>W 3 
y^y, 



£ 15 _3 
7 " 14 ' 14 



- |[2.1.3]' 



I I _ 1 
3 ' 3 3 



[2M4 1A 14.3Vl4r. [-4/v , 42,5/v/42.1/\/42] > J^i * jU F ot^l J^l 

. v _>1UI a.Lu jjU ^L-iT [ i/V3. 1/V3. -1/V3 ]' 
i-i.U:. ( Ui cJtT lilj ) ^(T IS] l^i JI JiiUs ^ ji - \. 

Y = A X J£\ ji^Jl jij^-^IJ. jr 2 ^ ju Y 2 j Y t jSsJ 
: Uoie o_^-i A" A = I J i*.Lz. A ul ^ ^Lli 

n-^ - yi'y 2 = fx^'x/t/ts) = r^ 2 = x^x Q (i } 

Jl>^l jl^ XII iiJWI^j 




[l.O,-l]'. [3.-2,1]' (r ) V6, 3, V21 6. 0. -3 ( ' ) >-j\j — A-l 

(13.2) oUbUlj^j K 3 (J?) j-iijL^I 01^ J^w-I - , r 

(13.4) «^JI^ - \r 

z = [4.2,3.i]' olj v 2 Ai R) j-iyiiiLU ;y = [2,1,-1,1]' , x = [1.2,3.4]' ^1 ot^^j - u 

. Y j x j. c U-uz. ^(*) <>. w 1^ Af.,!, w = ax , by + cZ ~ri (^) 

. 4*di . ( j«i air iij ) air iii (p* 4_ii c f4.ua.0jSi k h (/j) 1^ ol ( 1 ) - \ o 

!i Jj ^O- « o!i -> >j W Jfj. X 2 , X 3 lil *;] (^) 

^ jr c U.us. ( jo* otr liij ) oir isj k™cr) & jr c 1.0*. ^ ut ^ - n 



[1/V6. 2/Ve. i/Ve]'. [2/3. 1/3. 2/3]'. L2/V21. l/vTi. -4/V21]' : v'j-^ 1 





. SjjL* L,Je J^* Jll Jo^jJI il-Li^d i—tfU C^So 



. \A\ SLUI .^JU ^ ^ JT jji |^| = - 1 j A cJlT lil (^) 

- XI c X > XI s VIII ob>JI ji — t t 

• C'flC C C'/IC OU * sjuLu C c-JITj B j A cJlT lij J ^ _ T 9 

cJlf lil l^i o>i iiji^, o^Sj t „ ^j^i j. ^ (A' A jt) AA' ut j*^ - ri 

. ;x.Lcl. ^ ( jt ) j, ( cJlT lil j ) 

. iL'^j^J AT'+KAf ' iiji-ll iji 5^, n j.ij^ K j AT jlTli!*;!^ - Tv 



n 



* 

= + (-) *.* t = a. (i = 1.2 n); (I) 

* x = [3/vTT -2/y/Vf, 2/VT7] ( ■ ) lij K 3 (/i) £! >JJ tuUa. LjU Lut j^J - r . 

[3,0,2]' (v) 
( ' ) 

[0. 1A/2. l/V^]'. [-4 A/5*. -3 A/34. SA/sl]' 

_ w 

[3/V13, 0, 2/yfU]'. [2/v/l3. 0. -3A/T3]'. [O.l.O]' 
[l.-l.O]'. [2.-1.-2]'. [1.-1.-2]' 

(v) 

[l.O.l]'. [1.3.1]'. [3.2.1]' 

(<■) 

12.-1.0]'. [4.-1.0]'. [4.0.-1]' 

( I ) : 

[iV2. -2^2. 0]'. [^2/6. V2/6. -2v/2/3]'. [-2/3.-2/3.-1/3]' 

M 

[iV5. 0. iV2]'. [0.1.0]'. [^V2. 0. -iVI]' 

<*■) 

[2v^5/5. -Vl/5, 0]'. [v3/5. 2V5/5. 0]'. [0.0.-1]' 



* 2 = [2,1,0]' j JIT,- [1,1,-lf cjJ lil K 3 (H) J f-uU. t,jU LU o^t - rT 

[^3/3. ^3/3. -V3/3]', [i^2. 0. i\/2]'. [^6/6. -^6/3. -^6/6]' 

* 1 = [7.-1.-1 ]'. j^Uflil K 3 (tf) Jo.UujjU^uI^jI - rr 
ll^iLJ^ [5,4.5.6]' j [1.2.3.4]'. [1.-1.-2.-3]', ^-it~A\ ol > ,>iiL* ucie>; ^y. - Tt 
. ;o.L^ B = (/-.4)(/ + /D -1 ju ;iu j«. /+^ cJlTj iuJl* ,4 ^JlT lit *jT ^ - ro 

: jlT til B J* J-tt^J r» iJULI - 

1 2 

•4 = -1 3 ( v ) -4 

-2 -3 



[.;:] 



15 



5 -14 2 
-10 -5 -10 
10 2 -11 



(V) 



jT-12 -5] 

13 L 5-12J 



( 1 ) : V«. 



Sj-Lc- j>J 5 oli ;^Lc .4 cJlT lit 4i\ ^ . ( u J^l j jt;! ) y^AJf, j\ Y 1 = P~ 1 APX 1 ^ 

. XIV H^u»-^^Jo^ka^jli>} 

. ii;^ b = (i-A)(l+A)- 1 > /+/( ^iTj a-Ui. ,4 iilT lii^u*^ - r\ 

Xx y Ci>H J^Lx^y^j.^ Y = [ n . y2 . y 3 ]' j a: = U. * 3 ]' jSJ - t . 

^ Z = XxY = [zi.zi.zzY jSJlH, Y jX J 

Jr* -tJLtll 3> «JI ^bJ Uil >l C*.UL iitk. 4m 

- j* U-^ v^ji j^u ( 1 ) 

• O^ 11 »> J*" W u^- v ^1 J^l- (v) 

A: x y = -(YxX) (*■) 





«2 


72 




*3 








yi 


^1 = 












• 23 = 
















n 




»2 


y2 



x(y+2) = j^ x y + x*z 



X-(YxZ) = y-(2xAT) = Z-(XxY) = |^yz| 



W-Y W'Z\ 
X'Y X'Z I 



(Xxf)-(XxY) = 



A- X-Y 
Y-X Y-Y 



(v) 
(r) 

(>) 



jc = y = ( J*5» jlT til j ) jlT lil Ipi x + iy = v-Xjll jo«JI 
J ( v-. ^> J^U- ) 01 z = x + iy = jc - (y JSLiJL x = x + / .V ^ J»l jll J*" 

1*1 = V z.z = V x 2 -f -> >J z =-- x + (v «-T>' JjJ I z 1 "U^ 1 *h» 4 

U| ^ U| j Ui ^ |z| (14.1) 



^ r J-iJi iltju i>J Jj>- F„(C) ^>J' ^U-s* u^" ^ ^ e*^ o* Jjr >- K n (J?) ul u 

#.y = AT = + * 2 £ + ••• + %,y n (14.2) 

X-Y + Y-X = 2R(X-Y) (j) X-Y = Y^X O 

X.Y j. ^\ .>ly*(Jf.n^ (cX)-Y = c(X-Y) M 

Ar-y- y-x = 2C(^.F) (j) ^.( C y) = c(^y) (r) 04.3) 

x.y j. j^i.>i y. c(in^ *<y+Z) = ^.y + ^-z (O 

i aUi>;l (y+Z)-^ = y x + z x ( *) 



. A (0,1 ) ikiJl- / (x,y) iUJL^ x + i> 



IUH = \fTx = V + + ... + *£ awl. x J> cij-. 

= Y.X — JIT lil l^i y j X otpdLI ^ 

. iilsll oLdl K„ (C) £1 ol^ 

IU + y|| < IUIMIkII (H.4) 

( r iJULI Jyt ) j j| ^ oLs. ji^s JUT, 

U-y| < IUl!.(|yi| 04.5) 

: Ji L. ( \ r J--JI j- V| l ob^Jl^l)^^;^ 

^ j^—iJlj ^y^ll l^. JT J-uLd' C > <^ n J! olj Lp^. m ^1 jl .1 

. V™ ( C ) L»l*'l Ul > Jjj JUJ LL>- «I3=- 
£ ULc Uj5^. «Jti n J oli X t . X 2 X v ol^dl j, JT ^ IjuLs. y wdl ulf Ijl .11 

x 4.1^ jrti > ^ 4iu h < k ^ v k n ( c ) g> kJ ( c ) oir iii .in 

. v h n { c) c u* V k n (C) 

J ) > ia-Ux- u- wi ^ m ^> < m ie- F™ ( C ) ^U'l > JT .IV 

. -uUdl ^jUI ^L^l L ,w ^L^/l 10* ili *jv j 

: j,> uu v m n ( c ) £>iLut ^, x 2 ^ oiriij : cu*Ji _ f ija. 

y 2 .x 3 y^x, (14.6) 



K^J ( C ) U-Uu ^U'LU bJJ ( / = 1 ,2, ... /w ) ^Gi= -A o[ 



iuLcj C ) j. oLi*^. ( m > s > 1 ) ie-Jt v X 2 , .... X s , li^t ^IT lij .V 

^l^ill J ^5+1, ^^2, .... Afjjj . ( li-T* — 4LJ_jj L,JL J^aJ-l ^Slc ) iJ»- j <^>\^U 4»- jj 

S- \*xA* ~<f j* n cAins* **yj? X lr X 2 , .... Xp j£J I ( jUotjab ) 



X^Xp 
X 2 'Xp 



Xp-X 1 Xp-X 2 ••• Xp-Xp 



X<± X^ X^ Xq 



X% X^ Xq x~. 



X{ Xp 
X? Xp 



(14.7) 



^XpX 1 X'pX? X'pXp 

g ( ju* _jit liij ) ^ir tii Li >.^i l- nr jjul=. jjj -t^i jl ~>i^i jj 

. j* jl t_sjc_ -oli \ V J~_JI J- ( J iJLJil J*. Ijl 

< |C| jl^o LT^ U^u ii"^ « ji ^i, X lt Xz Xp j- -VI 

. LL- iLJ^ ^LpdLI .4* ( J*ii cJLT lii j ) cJlT Ijl ((.i JljULt 

-J j' M)'4 = i j'S lit (pi «jJb-lj t n i^aJI j, A i-^ ii>_- : 4ij_1jN 

. (A)'=A-\ jit 

: L» yf-iJ jl J— — «J* j UUjjjtjJI ;a.L_I ^li ^—iL UJLcdl oLJtJI £. Lit" 

. ^ j V n {C) J U._> U jU Lul v_i)Jj « Sj-U-Ijj i«u j, iiyLa* ((_J jiu*) ~*xf \ jl .VII 

. Jli.u-1 jba j< i. rt . La JjJ»-I j ii jj,.^,. J yCj. j jj .VIII 

. 4»-l_jJI ^ jL-J *J j ii jA^a jl X 

y = (i4.8) 

. l^o*-! j ^bj^ t ia»-l j A ii jjL-JLI j L-c# 
( _«i jjtT Jil j ) _Jlf Ul Li V ^JI J^U > ifliJ i^Jo^ ) Jl > JjTl J^l JiiU .XI 

. j ii >ci ^« 

bjU J^. Z j-L.^11 uli Z y-T ^u^l £ ^Ll j. oLJI^-jU Tibj* K = A X ulT lij .XII 

. ijUj a ( ^Jirij|j ) cJir (iiti uus. 



y = [2 + 3i. l-2i, »]', j 

^•y + y-jf = 2/f(^.y> ^ ( r ) 

X-Y- Y-X = 2C(X-Y) (o 

2 f 3i 

(a) ^-y = X'Y = 



x » [Hi._i.i-]- air i3i -> 

X'Y j Y-X i) 



l-2i 
t 



^.y = y.^r ( v ) 

(l-i)(2+ 3») + i(l-2») + l(i) = 7 + 3« (I) 



Y-X = y'^T = [2-3i.l + 2».-i] 



1+i 
— t 
■ 1 



= 7 - 3t 



7 + 3, =X-Y. j> Y . X J jilJLI y . X ot : ( t) ^ (^) 
^•y + y-^.= <7 + 3i) + (7-3i) =-14 = 2(7) = 2R(XY) ( r ) 

AT-y-y.^ = (7 + 3i) -(7-3i) = 6t = 2(3») = 2C(X-Y) (a) 

. Y = jl Jf = jlf lil ijLdi o j& t ujyj ol^l yu. J if 

|«*+yf = <«x+ywax+y) = a 2 *-* + a( x-Y + y-X) + y-y = a 2 \\xf + 2aR ( x-Y) + ||yf > . 

: ^ ^rj' Jf L* ( J*i» Olf lij ) jif lil JU > j ^Sj a j ^ ;iUll jl If 

< \x\-\y\ j Ra-Yf- \\x\\ 2 \\y\\ 2 < „ 



X-Y 



.j^uii jr.y^o oiriiiu! |*.y| = r ( x.Y) < IU|-||y|i, mx. y = o oiriii 



|*.y| 

(14.3) (-) t* «(e^-y) < MHMI = | c I IUII • \\y || = IUHMI u^^, 

. y j X JSL' \X-Y\ < \\xI\\y\\ JlUcX-Y) =R[c(X.Y)] = \x.y], 
. A i^ jrVj^^i^j^ityL^, 8= (A)" A ji^jj-r 

C j £ ( Jm* cJlT lil j ) cJlT lil bj£s (A) A ji j»> «. 4 = B + ,c ^JlTlii-t 



u^&US^j (fi+iC)' = B + iC; oli jtL, 



</l)'/l = (B + iC)'(B+iC) = (fi + iC)(S + iC) = B 2 + i(BC + CB) - C 2 

ciir iii j ) cjiriii bc=~cb jt bc+cb^o ( Jm* iiiriijj ) jitisi LLi~ 

. Crd^U* C j B obi^LJLI 

J (4)' = -A Jli t ii- >i oT Lc B — ~ iA jc*\ 

(B)' = (=U)' = = ((-/I) = -iA = S 



^ 3 = [i.i-i.2]'. ^ x 1 = [i.a.i]'. jf 2 =[i.i+,-.o] ; .oi4,ai 

Xi ^jr^^jT^) 



in 



Jf 3 j JCi J* 'a-Lw. Lf>»L» J — ( j) 

VT j VT J V"6"(^)-i i 2-3 I (l):^! 
[-1 -5».i.3-»] (•>) 

. rf>-^i > 1,1. -JT :juUi.j y» asi- [i-i.i.m]' j [».i-»,o]', ^w>ai jlj*^- v 

(14.3) ;_hUI - a 

. iiliLI ij.Ldl i*" j» ^ - ^ 

. IV - 1 ou^kJi - \ • 

(14.6) i-bUI gst-l - ^ \ 

ux* y 3 (C) >JI a-u^ jji^ cr- 1 -' cL»«dil j. j (14.6) olhUI f Lu^Jj - ^ t 

[0.1.-1]', + [l-i.l.l]' ( I ) 

[2, 1 - 2* . 2 + £ [1-i.O. -»]'. (v; 
[».iv^.-i^Ci(l + 0.i.ir[-^^(l + 0.^ f (l + <)r (I) 



X-AY = ^'^•y. jl» n i»- j-ill io^ i» ^ a , .a, . /I .rJlT, iXj- « j^-**- 1 - Y j X uliT tjl *jt — \ \ 

X- VII oL>JI \v 

o j£j fi .= (/ — A)(l + A)' 1 Jli JjU ji I + A OjSj L~£- Vs-v!* ~>»y~A- A c-ilftjj *jt jj*^ — \ A. 



i l+i 

1 i 
i 



29 



[0 » 

^ir-i + a -4- art 

5 |_ 2 - 4£ -2-tJ 



-9 + 8» -10 -4i -16 - 18i" 
-2 - 24t 1 + 12* -10-4; 
4-lOt -2-24» -9 + 8i_ 



XI i>JI \ r J— i» i • sjLu uU^ c u- - Y \ 



-i 1/V3 i±3L 



rr 



jjSi /» 5- 1 jli c ;iU > P ±->- B — A P jiTj oa^ij /4 ^jiT til *;I - y t 

. <OJliev^» u^S&g = (I -A)(l + A)~ X ^ ' JiLi ./* /-M ^IT, Lo-lj ,4 cJtTl.il *A ^ - T c 




: aisui f y p -.in > 

B = F AP (15.1) 
^U. ^uju J^U- j^j P' uli i iJjl ixA v ^ J^lrf /> ^ Ujl* 



: 1 JU 



12 3 2 

2 3 5 8 

3 5 8 10 
2 8 10 -8 



f *2i (-2) j H 2l (-2) Vjl J-i-i . />' i ^ij^u. c [/< /] J^j D JJ ^ JI>^V 

JjSl wi-D j jliJ > J-^ A*, (-2) j // 41 (-2) Ijjrf-lj K 3l (-3) j //„ (-3) 



[AH] 



1 2 3 

2 3 5 

3 5 8 
2 8 10 



C 



o 

it 


1 

X 




n 
u 


n 
U 


8 





1 








10 








1 





-8 











1 













1 


-1 










-2 













-1 








4 




10 



= [DP'] 



C 





1 
-1 1 

4 1 



1 -2 -10 -1 

1 4-1 

1 

10 










1 










4 




2 


1 







4 




3 





1 




12 




2 





1 


1 













1 





-1 










-2 








4 







-10 
















-1 





1 
4 1 



1 
0-1 0-0 
10 




D J.U-J J i ja tf sash jl ( VLiJl ) i iU | ^ ^ v t ^ ^ 



1 
0-900 
4 




UjlLi. Jl y^I o^jji SVJj, cJj^l j ^ iJJj-l ii^i^ll j! ^ ^ 

. A J* -Uii -u^J L_^JI j**- j vt-jil Sj^USJI ^bJt m» ol < v ill j - 

t^i 6^- zja u^uii jij^v t ^jJij-j ittLii ?4>^i o^'j 



C 



Ip 
~/r-£ 




(15.2) 

iiji-dl ijUi = p- ( r ~ p ) j aJI JsJi^Ji (15.2) j ijljJI P j^—JI ^1 j] 



c 



1 
0-100 
4 




1 
-2 10 
-10 4 1 
-1-110 



1 



^^Ib^dl LiJ» lit 



C 



10 
1 
0-10 




1 
-5 2 5 
-2 10 
-1-1 10 



s=] 4j-jLij p~2 JJ-dlj r 3 v j 11 ^ oU. . Q'AQ=C LiU; 
jIS" li)^ ) ulS'liJ Li S-i-j^-l jI-u^I Ji- jjCAjQac n i>- ji jHJ£. jL*;^. jl^L*. ij_j$o .III 

. j » jLl j Jo*-! ^ *o j Li c\f lit JJJI ^-ii j ^J! j-i< LA ( J«Jv 

4A>U^> iJ j+at jk ( 15. 2 ) £jiJi ^ n *r *y ^ >L*ll JT i v«=^-' ^ J *^^ J-**- j 

. /» •*>- >i)l oli SlipLI <*j^J.' IjaJU-I c>\s jJi*l\ **■ j+A 

5J jjli ii j«„<i. £. S-5"jil jl4*.^l JJi*- J*. iiUai. j _jSo r *J J\ oli l^T^ **j y ■*» j * . JT . IV 



C 



/ r 




(15.3) 



: r jo. 

f Ljli T JU1! J» K 3 ( j) j H % ( i ) .jUi^l LiU li] 



[4t /] 



1 














1 














-1 


















1 
-5 2 5 
-2 10 
-1-1 10 



1 j 10 

1 j -5 2 k 

1 ' -2c £ 

i -1-110 



R'AR = D 



V>*>i 



obS j* oLi 



[d!«'] 



o& . V 



(FAP)' = FA'P = F(-A)P 



. iUlUe ii >*-m Uul ^ 4 A 4-iJGc ii ji^. ^ iill^ B = P' A P ii jJL*> Jf . VI 

C* F J* ijS5 F J* Js-ltfSl^ « Sr» 0- i«^ v< <i>— JT. VII 

fl = diag (D v D 2 , .... Df, 0) (15.4) 

r = 2r^i4Vjoi ^ = [J 0]' ( ' = 12 °' 



e 5lLll >il 



/" > olrilk^ oli^J t F > uLilli: ulsii£ « VjJ" J* ^tj* <■ ^ J . VIII 
i-^ll oUji-ll c JtUcJ L-JJL LJjJU S*^* ^ (15.4) JSjJI oli JT ^uj 

S = FAP (15.5) 

: J 

jOl ( Jm» OlT lijj ) ulf lil 61s; jiu t rt if. jjjl ^ ub*i. ^ obo^. OLa ^L*. b j& .IX 

V^li £. i jO. j_,Si r L^j A iJL. ii ji** 01 . X 



C = 



ip 
-/ r .^ 
000 



(15.6) 



^ * = />-( r - p ) *faH jjj ,4 J,b ^a, (15.6) j jjIjJI /> ^^-11 axJI 6J 

. ii 

Vj a* ( IsilT '^Jj ) IsilTliJ l^i OUij^. /t i-joll ,>. olsjs.^ obu^ ulsiji.*. . XI 



Ji .lsvi c * sjUi J ; jjI^ji y,>ii ^ (15.6) U^tffl js^ii JJ ^. ^ Ji>-i i] 
.'fj-ijlli li* J J5s"5li yu-iv ijUl j^JUJ . v-lill «J/M 

v - n odUt >;! 



-j* A c^\S~ lij ij^L^ ^ H — ~-iA of 4__f \t J-*«JI o y'uil Jl liLz-l 



P'HP 



Ifi 
-/ r -^, 




tP7/P = iF(-iA)P = FAP = iC 



B 



FAP 



Hp 

-U r -p 




(15.7) 



: J*J 

(15.7) JS^JIj. 

. —J/4 iiji-JI JJ.> /> j A *•! j r 
IsJlT lil t> b& ji* <Jl^& « ij- jo)! ^ jbuiJli:" oLwu ubo^. B j A obi , XIV 

. JJoJI ^Ju LX — iB j -iA cJlT, Lu-lj IJjj. ( iUi LJlTlil j ) 

A 4lL±\ 

■ u >* J* if>-» 

o^:)! j, ybu oji ail ulT lil . o>» > y< = l a i} ] (aifll 3i>^Jll it ^ >J 







b 0o b 





ion 



b n2 b nB ... b r/r 



ITT 



b. 



22 









"ss 











( s*i, S*2 



"s+2, n 



v " ••• " «n..s+i *n. s*2 *nn 

Jl J^; Lilt iili jfc ,1 iijj . « = v j^So Uju , ^ ^ jJ^h, 

> UJi ■ jttll 5/1 j,^ jj^ 4*. j ( j + u ) ^US JwJ ( s + v ) jj\ & J-B 

.(/ujiujui Vi,s^ = o au.ijir IJU « n = 0>i Ul.) . ^ tf >- ^ 

'12 2" 

(15.3) J^liJI j£ifl JIj (15.2) vjJUJI iL-JI Jl ,4 = 2 3 5 ajfll iijJUA J >-l - r 

.2 5 5. 



Ml /] 



1 2 2 

2 3 5 
2 5 5 



1 
1 
1 





■1 1 

1 1 



1 
-2 1 
-2 1 



1 
0-10 
2 



1 
-2 1 
-4 1 1 



1 
2 
0-1 



1 
-4 1 1 
-2 1 



* (15.2) J* Jj-JI 



1 
2 



o i ioo 

1-411 



0-1 ; -2 10 



1 
1 
0-1 



1 

-2\/2 i\[2 
-2 1 



[C\P'] 



1 -2\/T -2 

o 2V2 1 

£\/2 



-*- J 



1 
2 
0-1 



10 
-4 11 
-2 1 



1 
1 
1 



1 

-2^2 k\[2 k\[2 
2i -i 



~& * (15.3) il—*^ 

= [C!P'] 



1 -2^2 2t 
i^2 -i 

2V2 



Mi/] = 



(15.3) ^Ij- Igijili^iSCA P'y4P OjS^* ^£ P ;iu > 



t i l + i 
i 2-t 
l + £ 2 — i 10 + 2t 



1 i l+i 
i 2-i 
l+i 2-i l0 + 2t 



C 



1 
1 
5+12* 



1 
1 
1 

1 



[CP-] 



10 

1 3 - 2i 
3-2» 10 



1 
-t 1 
-1-i 1 




-i 10 
l + 2t -3 + 2i 1 



1 
1 

1 



1 

— i 



if u. 



7 + 4i -5+12i 3-2i 



13 



13 



13 J 



1 -i 
1 





7 + 4i 
13 

-5+12t 
13 

3-2i 
13 



B = diagfDi, D 2 D f ,0 0) 



■ [.: :} 



(» = 1. 2 0- 



>Jw t r ^>Jl j. iJj\ cs)*ye. jJol^j 



V 

£ 3 



o 1 
-1 o 



1 
-1 







Di 




: ot LL (15.4) jjiUII JS^Jt P'AP 0£i P IiU 



,4 



2 4 

1-3 

-2 -1 -2 

-4 3 2 



uo JjU jl Jli jliBj jt-iliJI ,>L-JI j« JaU of c JUii ^Urf Ljji a i3 



2 4 
-2 -1 -2 

1 0-3 
-4 2 3 



10 
10 
10 
1 



2 4 

1-3 

-2 -1 -2 

-4 3 2 



10 
10 
10 
1 






1 








i 

2 













- 




1 





2 


i 

2 











-1 

















1 







-1 





-1 


-2 








r 














-5 


1 

— 2 


1 








J 





1 





-3 





1 














5 





- 1 





-2 


1 




-2 


2 


3 


o ; 











i 



1 
-10 
1 
0-10 



1/2 

1/10 -1/5 





1 




-1 



0-2 1 



Z), 



P' 



in 



p = 



1/2 1/10 -1 
-1/5 
10-2 
1 



P'AP = diagfDi.Da). jj&UuWSij 
aljU* (15.6) J^iBII 4^,11 jjfc P «tt> 







1 


1- 


i 


-3 + 2i 






/I 




1 + 


t 


2 




—i 












-3- 


-2i 


j 













1 l-i -3 + 2i 


1 







1 





o i 


1 







!+i 2 -i 





1 


C 








5 ! - 


-l-i 1 







-3-2i i ! 





1 







5 


-13 ! 3 + 2i 


1 




* 



















c 



13 






-13 



10 

2-3* 5_ 

13 13 

3 + 2i 1 



C 



1 
1 o 

0-1 



1 

2-3*' 




13 



5\/T3 5^13 y/U 
3 + 2i _1_ 
Vl3 y/T3 



[C\P'] 



2+ a 


3-2i 


5>/l3 


VT3 


13 




5V13 





1 


1 


VT3 


\fl3 



U* (15.6) J^UJi j£±JI ,> j^d^ /» i 



4> >U< J»- j! 



1 1 + 2* 
1 - 2i 5 
2+ 3i -4 + 2 



1 
10 



1 l + 2t 2-3i 
5 -4 - 2i 
2+3i -4 + 2i 13 



2-3i 
-4-2» 
13 



1 
10 
1 




Si 



-Si 



1 

2 1 i 
-2-3i 1 



HC 



HC 



1 
Si 
-5i 



1 
-1+2 10 
-2-3i 1 



10 
10 
-5/2 




1 




i 



-2-2i |i | 



1TY 



10 




1 










I 


2 


l 


i 


10 


I 


>/io 


VTo \/T6 


0-1 
- 


! 
1 


-4 - 4» 

Vio 


i l 

\/To VTo 






2 


-4 + 4i' 






l 


n/T5 


VTo 









r 

VTo 


— I 

VTo 








-< 


l 









VTo" 


VTo" 





j! U* (15.7) j'^Ufl J£ifl /» /4/» djSi ^ /» :iU > 



^1- 



i 
1 

l + £ 



if « -m 



-l -1+/ 

l + 2i 
-1 + 2/ 2/ 

1 i 1 + » 
-i 2-i 

1-i 2+i 2 



P'//P = dla f [l. l.-l]. SftUIji* P 



1 -l-2t -f 
1 1 
1 



l P'/fP = diag[£.i.-i]. < jc-s-T 4fj- 



: jfUL (15.2) SJ^Ufl^ ,i P'AP Zj$3&** P lUi j» 

[* - 1 °i r° 1 2 i p 2 °t 
►12 1 (J) ^ 10 4 ( r ) A. 2 3-1 ( V )X = I J -*](,) 
* U 1.2 4 oj • LO -1 -2j L-2 3j 



P = 



I 1 -1 
1 -1 
1 



iV5 -iV2 -l 
iVT iV2 -i 
o o 4 



(r)/» 



1 -2 2 
1 -1 
1 



(V) ' 



iT UU (15.3) j J^AP ojSi ^ P ;iis 

(v) ^ 



2i 1+i 2-4i 
1+i l + i -1-21 
2-4» -1 *»• -3-5* 




r 1 u *i 



Jibuti : jJa. ^uii 



»TA 



p = 



5(1 -0 i/\[2 (1+0/2 
(l-i)/\/2 (-3-20/13 
(3 + 20/13 



|"l *<-l-20l 



(') 






1 


2 


-2 
























- 

2 







1 


2 


-1 





-1 


1 


1>)A - 








1 


-2 


(~)A = 








3 


= 


-1 





-3 


-2 


1 





3 







-1 





3 




-2 


-3 







-2 


3 





_ 2 


-1 


-3 










2 


-3 






















p = 



1 -1/3 1 

1 -2/3 2 

1/3 

1 



( >)P = 



( i ) : 



10 
10 3 
10 2 
1^ 

J : at (15.6) vVUJ 1 ii-* 31 j J*'^ j^Si P oLi > « -^-jI- it 



|"£ o -3/2] 



1 -3 
1 -2 
1 



A = 



j_3 + 2i 3 + 4i 18 J |_ 2 i 4J 





1 


(-2 + 50 




p = 





1 (-2-0 


<~)P = 







1 














. ji iu* (15.7) ; 












■i 1- 






-1-1 



1 -1-i (-5-0 A/5 
1 (2 -OA/5 
lA/5 



M 



1 — 1 + 3»"| 



^ P ;iu 



J- <<) v>>H 



A = 



1 
-1 

L-2 + i -1 - 2i 



2+i 
1-2* 




■] 



P = 



(r) 
(r) 



A = 



1 (l-O/v/2 -1 
1A/2 -1 
.0 1 

'l/y/2 (l-2i)/VlO -1/VT 
i/y/2 (-2-i)A/To i/VI 

ia/Io J 

C DC =. O jit iJlil! VjoII j. C «>i-u lib. jl j» > 



[i -1 1+i" 

1 2i i 

-1+i i 6t 

■ [: -:■} 



1 -i -2 + 3/ 
1 • -2-i 
.0 1 J 

• ■ [h 3 



(') 

M 
M 



I C I = I ( iut jlTljl j ) jlT lij lei 
. W jJ n - p ( JJ» 0IT 1*1 j ) ^ 

. = jf B'AB = / ^ /> = B BT Jw. : *LSji 

Ui'l (15.6) »*J> J-a / i.>JI jU^ j fajljJlSCtll ULai iiMI ibT4*T- , v 



( jai ^Jir > cjit iii ^ ( Liiik- set ) ast- a jj» a^b jit \>\ J * A 

p = (S+r) _1 (S-r) 
p'sp = [(S-rf^s+Ds^cs-Dcs+r)" 1 ] -1 . . ^Ujj 

ji I ± P 3X 3 P = ( S f T ( S - T ) J^j Lx* P' SP = 5 olT lij *ji ^ . 

r = S(i-P)(i+py 1 = so+P)-\i-P). . jUj! 



JU «v ^ (*. jfe 3^ ; («x. *2 «■). ^'j* 11 * $ j UL ^-» 1 j** 

*iyi + 2*^ - 13*iy 3 - 4* 2 y 1 + 15*^2 - x 7 y a 

. y\S i^br jSaCyi.ra. - oh) j (*i.*2 vy V**' ^ *i 

A*.y) = °u*i7i + °i2*iy2 + • • • + "m*^ 

+ ^^ft + "22*2X2 + • • • + <>2n*2yn 
+ 



+ yi + "nw** ya + ' • • + a nn x n Jn 

* n 

f(x,y) = 2 2 aijx^j 







Oil 


°12 ' 


' 'hn 




"yi" 






<*21 


°22 ' 


• <hn 




y2 








°Ht2 ' 


' • a mn m 







(16.1) 



, 3L11 Jul 



y « [yi.y?- --.yn] • * ^ = [«i;l. * * = [*i.*2. Y..tv 



*iXi + + *2n + *2r2 + x 3ra = 



1 1 
1 1 

1 



X'AY 



X-BU 



4* (i6.i) j s^yi le* * «*"■» * ^'j!* 11 °' 

= 2 iuvj, (* « 1.2 m) (16.2) 

J =1 



1(1 



Y'Cy ,f n = A^i^' <* = i«2 ») (16.3) 

X'(B'AOY - X'Dy. %U*l ol jjiii j JiJr^U Jb* 5^ > J— i b> 

> jr-^i^ F y mx n Vj^I * j A L^ajA— t i^l ^fcJ hi-* j j£ .1 
: Oj&i.* g j P jjJSU ^ iUi^L-. ( * J-ill >;? ) .w ^ c r ^ (16.1) v*J 



Jl J>* SJJ.I Jb* i^oli (16.3) S C = Q j (16.2) j * = />' Uw-Ilil 

(16.4) 



U'(PAQ)V 



< U.J F> iU > J*. Je> iLJ* t r <Jj i F > iu:i Jb» ( ) JS^ tff Jl>.l j£c .II 



1 1 
110 
1 



'3 



10 
10 
1 

10 110 
110 10 
1 1 

Q 

UP' 



1 
1 
1 

10 1 10 
1-1-110 
1 1 



10-1 
10 
1 
10 1 
1-1-1 





1 



1 1 



10-1 
1 1 



1 
1 




1 

10 
-1 1 



1 1 



10 
-1 1 
1 



1 1 
110 
1 



1 0-1 
11 
1 

1 -1 

1 1 
001 



PV 



1-10 

010 

1 



aLu >jt 



X3 



- f 3 

v 3 



*1 = «i - "2 



*2 = 



•■3 = 



«*2 



tt 3 



; JbjLall 



n n 



til 2 2 a u :x i7j = X'AY vU-' 1 JtJ j£i,y> J>' 

t=l ;'=1 J J 



SI 



: i>fu J» l J* 

r Jus js^ji j^.r«CK > x = c v jM Jo-* .ni 

: J .LJjj& CAC OU Jiff. A S>ULl cJlT 

: JS^Jl JiiW jji c*tjjsul- Jil>- Jo* a-'* * r «so J.f.j yj-' 1 Jt* Jo* ^ - VI 

: ^ > o J-iJI 0- IV i>JI j II 
L^.ol^ iU > ^ jM^ Ji> Wj, JSC r *k\» ^ ^ ^ ^ ^- ^ 

+ %y2 + — + - - •*• ~ Xryr ^ 16 '^ 



*&i + *2y« + ••• + 



(16.7) 



: ^cfaoH titla* Jjyult 

.jjsisB cJ>" 4i i;i oljjdLI & b '!i y = C K J^l Jl y ol^dlj 

if a y aa:) Jb* js^iij^. r = CF * = (C- 1 f £/ ^ -jji* j*y f ij^-i. .vm 

. f/' ( C-' /< C ) V LU-I Jb* j£Ul Jl n UjJj.^^ Si>— ^ ^ 

jir ) air iii j£±ji ji r/y = %yi + «a)S + — + ^ ^ ^ J^ 1 - IX 

. jjwdl .Jdl* Jo* ik-i* f Ol jjfcdl Jo* ( Au» 

: tilUlj^jc-: J^1^i JJaStt Jiiai *}i«J1 ySUi JSL-3E11 

. o^l jJI ajjL- «Jj ( iu» wJlT lij j ) cJlT lii >I>J ji 5J-1-"! Jb* j£i JJ* .X 



JOJJ ae^ + 2%y 2 + 3%y 3 - 2*^ + 2%yi - 2*^ + * 2 y 3 + 3*^4 + 3*3*1 + 4 %X3 + "by* J>->-t 



1 2 3-2 
2-2 1 3 
3 4 1 



<3 = 



1 1/3 -4/3 -1/3 
-1/6 -5/6 7/6 
1 
1 



J P 



' Xt = »1+ - |»3 - y»4 

y 2 = h + h ; Y = QV 



7s = 



v 3 



x x = ui - 2u 2 — 113 



*2 
*3 



«i 2 - B 3 
"3 



10 

-2 1 
-1 -1 1 



"4 



«i »-i + u 2 v, jt jr'^ y bij* 



12 3 2 

2 3 5 8 

3 5 8 10 
2 8 10 -8 



Y J}£Ll iJJII Jb' by- - r 



> (i6.5) ji ( i ) jii^ ji> 3w-^ = 

. ifJA>UA\ Ji- > (16.7) Jl (r ) j SAM-l'^l J*- > (16.6) JJ ( v ) * «ij4< J*- 

V u^ij-JI ut 4* - , . J-ifl - i jLik! j. ( I ) 



1 -2 -10 -1 
1 4-1 
1 
10 



U. Y 



1 -2 -10 -1 
1 4-1 
1 
10 



1 -5 -2 
2 1 

i 



U, 



1 -5 -2 -1 
2 1-1 
1 
2 





1 








1 








o" 




"l 







1 








-5 


2 





k 


c 


1 










-»1 





-2 


1 













1 













-1 


-1 


1 















"i - 


-5 - 


-2i 


-l" 








"l -5 


-n 


-1 










2 



i 



-1 
1 


U. 


Y 




2 



i 



- 1 

1 







k 























j^u^i cA>j~$ \Aju£- \o j«*ai — y Jiiii j. (<->) 

U lVl + llstlj + llgWa . Ji X* AY oV>* 

1 
-5 2 i 
-2i i 
-1-110 



V jOij^l oil IJSij 



stft-tf j&u <*>. *sj» J-'-** Ji -sbu / ( x , ^ ) > Jb* jo Oj$J J jfcjj- 1 

^ J : J-lj* Ji J»l»" JS^J1ot»J 

• Ji. /4 = [ o// ] j* V 11 " V J* >— J ^ c^'j" J- "jJ • a// = bj cj Jii JV j 

. 4p-Ij» «£jU< .4 ^ij Ol JI <^>Ji 



If* 



J-VJjJJ~dJ.fi/ (*,>-) u^J jJi>j (Xr ifj )(S Sy7j ) = /(x.y)Jl «i V, J> 

a) JJU, 

(16.4) jyUJ) Jl iJUl UJil 3JLJ ^-11 *T J jS£ <U . 





7 


4 


5 


8* 






3 


1 





r 


4 


7 


3 


5 


Y 


X' 


-2 


8 


-2 




5 


3 


12 


6 




1 


1 


-2 




8 


5 


6 


10 






3 


5 






y. (r) *' 



2-510 
-4 -11 2 7 
5-510 



y. M 



(16.6) J^UtljCutJl r 



1 3 1 
3 10 2 

1 2 5 



: Jj* Jt^ 1 J»'.f "J*^" ±r J - 1 

y M i r 



1 2 3 

2 5 4 

3 4 14 





"l -3 -4^3/3 


iVJ c = 


"l -2 -7* 


c = 


1 V3/3 


1 2 









1 



'r 




y (') 

O) 



«^ «li j* n j. i^j. olv— B lt B 2 j C x , C 2 wJlTlil - v 
X = (BZb^'U, Y = C^V -t' 1 ^ 1 



"2 2 2 
2 ~2 2 



-.1 jj-l 



1 1 

1 1 

1 1 



«J*u ^ t;L x'a- 1 y ^ L;ii iu ul*- ^ a''^ k uir xr 

Jj* Y - p y t x = i»ty jjj-di jii^. jjy: j» jj So j^iji ^ t aUi r a^j- , r 

. J^JUJl JS^JIJI r =-- 2 / o«j UjUi.^ Jb* ^ 

1*1 «*j - 1*21^ + U3V4 - U 4 I*3 + ••• + B2t-lV 2 t- *2t v 2t-l 

(15.7) j (15.6) >;! : *UjI- 



, = AMX = £ 2 o^x, (17.1) 
x lr x 2 ...,x„ J^WIi* f >v-^*^ ' F o* ay C*.\~o£j0Mj 

iwJt Mi ili" J&c_ X! , JC 2 , JC 3 j»xJ SrtjjJ iir- 9 = ^ + 2*2 - 7x3 - 4x 1 x 2 + 8*^ jl 

i>b- 4 aj^. a y^*. ^ Liu« jUi Ji-Ji *»>ia. jt <»i3*i*3. 031*3*1 -.» 012*1*2.021*2*1 

vilij*j a fy - — fly; -Jj& ^ vlrUill w. ^1 J-»t^ 



q = x= + 2*£ - lx\ - ixfr + 8^*3 



X' 



1 -2 4 
-2 2 
4 0-7 



X 



. js^» ji f yA men s>uii ti (17.1) ^ja jfc* J^j** = s r j^' jo^' 4 

(BY)'yi(By) = ( ,7 - 2 ) 

( Jm» jlT lit j ) ulT lij V.. oUil^ u/b x, , ac 2 , ... , jc„ ^ j dlv-ji 

jl Lc . ^1 Il-JI JI #1* 4^1 Jy* ' Y — I Xd\ SiLiVlj ^1 X = B Y ill jA Jd> -*rji 

. F y j^lic LMajk* ( cJlT tilj ) CJIT ii! lc* f > 0^1^ F > OL-i^' WO ijSi. .II 

^1^ + A 2 ^ + ••■ + h rJ?, ktO (17.3) 



uv 



(17.3) JS^JI Jl , Jldl jijl^ll = r 



1 

-2 
4 



T - \ 







1 -2 


4 ; l o o" 




"l 


o ; 


1 





o" 






[4 /] = 




-2 2 


! 1 


C 


-2 


8 ! 


2 


I 













4 


-7 ! 1 




8 


-23 ! 


-4 





1 












i o o ; i 


o o" 




















C 


0-20)2 


1 




Id b'] 


















9 ! 4 


4 1 






























- 
























1 


2 


4 












J! q 




X = 


BY = 





1 


4 


Y 
























1 







-> (17.3) JfctHJJ jso ^ J^i ^ ^ 



K- 4 V**- 2 * 3 >1 + 2lt 2 - 7 *3 

I x\ - 4*^ - 2* 3 ) + 4(x 2 - 2*/ i + 2x, 
(x 1 -2x 2 + 4* 3 ) 2 - 2(*=-8 V3 ) - 23*; 
U 1 -2x 2 + 4* 3 ) 2 - 2<*!-8 VS + 16*_ i > + 9*= 



7 *3 " *<* 2 -2* 3 > 2 



2 3 

,2 



<* 4 - 2^ + 4*3) - 2(x 2 -*x/ + 9** 



*i = yt + 2y 2 + 4y 3 
*2 = y 2 + 4y 3 j ? 

*s = ys 



yi 
y 2 
y3 



*i - 2*2 + 4x 3 

*2 - 4*3 
*3 



Ji ? J 



jS'Ijl^lj jlT Ul . (17.3) JS^JI JJiUjji. J^JW* J>-l ^ =-X*AX ^^JIJS^JI > > 
j**1Mj w>>-JI o^.^" ^. UUic fl ^ C ^' i X = CZ iU j«. Jjj* ju.^ -uli <. r JL- hi 

• + *p*p ~ sp+izp+x - ••• - *r*r (17.4) 

. ;jui ^-*.u.i oi j j j4^i oiuuli otj j ja^i j-j Lfj Jii j 

: Still > Jjj^Jt j^lj 



5 Z 2 + S Z 2 + 
11 2 2 



10. 



(• = 1,2 r) 

(/ =r+l,r+2 n) 



Z = diag 



/i L_ -L n A 

■ / — ■ i — i - •• > r~ > *• A > ■ - • > * I 



p 



+ w. 



w. 



V^lilii^lJI (17.4) Jj* 
(17.5) 



- it; 



: o j^j *»U . iLl /+■ y» Jill <— < J-»ij- jl 

(17.5) «J^U11 ii^-oJI Jl iLi jr**- Jl^* 1 y. *r*s*"~ V^i> J' -)"""' u^* « III 

. l^iS j r jy«il <*~> j& i«— <Jl JJj t jit J jii-l ^J* 



?' = r? - 2 rl + ^ >- ? = «i + 2 ** " 7x 3 " 4 V 2 + 8 *i*a ^ - T Jliil J 

ililt j* ji^Ji oj , q " = z \ + 9z 2 - 2z 3 i! Jj* yi = *i. y2 = 23. y3 = *2 ji^n > jd^-' 1 j' 

o'" = w 2 + vol - wl. Jl q" Jj* 2 i = "'i- z 2 = "a/3. 2 3 = u,a/V2 

"12 3 



1 4/3 ^2 
4/3 5 
1/3 



4 

3 



*3 



3^ 



bfl ^lij^ll ^ oji ( 15.2 ) v >liJI ^-Jl JJ jjiU j* <L,\j, JJ^ j£i J>-i Ul .IV 

. (15.2) ^ JH iJ J}\ o^jj^ll > jJj > x&i U-i- aJf. * >— Js 1 -* j. 1 * j 



^jJI J£±JI ijti ^(17.5) S p {r-p) iJUl 3jj4-I ^ jll ij* jo J>JI jj 

: *-4 IV iijidi 

( j~ uir lii j ) LJir iii t uoii ,1^1 j^ ^ oi jwiii ,> « j jr .u,; j*a j ^ .v 

Jf ^1 ^ aj . (17.3) J^l Jl iU > J,^ ji^i ^ ^ ■! ^ 

: iLUI > J^l 

2 i 1 ^ri , (»' = 1, 2 r) 

z j = Yj . (j = r+l,r+2, ...,n) 



diag 



S: (17.3) jye 
(17.6) 



J' 



i^l Ji- J* ill j£ J,^ SU-i^, , C| ; J ^| jU ty ■ ^ - jO J| ^| ^ V , 

. (17.6/ J>UJI JSLUI dl 

uir iii j ) uir iii i,i ^r>i jiii > ^is^ .oi^i^j jr jimv jt^- ^ j > . vn 

: < JMH ) ^wJlj S.u*U ( JlSJfll ) 

^ W *** '^1^11 J- « J |^| 9^0^ ,= iU > ^ .J^jt j^jtjjii 

«Lb, olj cJlT lit t_i ^ r jo* 4-i *O k |^| = o ^ q-^X'AX ili'i ^ jOJi ^ 

-rj. **e <-i ^ JO ji^i ^ jjy.| jitt j . ^ ^ /; > r ^ r pys ^ ^; > 

• x ^'^J V^ 1 > 3*^^ ^' 0<^ Jj^j . n >r j^, ■ yf + r| + ■ • • + rr. j£ui J] 

. /»=0,/i»r JIT lil ^f^^O <U> JIT lil jjtf «;( ^-Jir'/l^ ^ ^ jO j* J> 

-rf -yf " " Tn J^ 1 J! sJL. ^ JO J|>.! ^ . jot' s • IaS^, 

i ^JL. io* JO Jt >.1 ^ t ^< JiLi j ^li i^, . /» , ii > r JIT lil rf ! 

• X ^'-C^ . W > ^ ^ > ^ j^.J _ y « _ y= _ . . . y 2 jOJI JJ 



• W- (■>■** V* ) 1*** -q ol» i ^(i^U) Taj* ^ jir ISJ *i\ j. d[ 

. 0< M | oUU^k^ 9 = ;TX4 ulT lil .VIII 

','Au tit ijii 

- A J ,j» A «* > i_«J _^-JL iijLUI j^LJI oTi liSdij 

^^11 J£iJ1 tj* utf I SI isi* <J. j\ oorf iiyL*, q — X' AX ~<^j»- A ii^-Jil 



^ C ISU ii ^L*. ( J»ii jlT lit j ) OIS" ISI \fi IjJbi /f itf^'U SJLJU-' ii_yi-.ll j j& .X 

. A = C'C tfjUlji* 

j*r/> ( J*b cJlT ISIj ) jlT ISI U-^. loo* vJ^ r iJjl ^ >4 iJLii.1 II o .XI 

. v aLii ^Jijl 

• y ^ J ^-±J j JT uli t /I jJlT ISI .XII 

. wJU > j_>SL A J Jf jli <. i^^. oo*t *J; A juils" ISI .XIII 

: JilT * i^l v-J olyUll F y A — ffl, y J aif-SjUj/ 



PO = 1. Pi = <>11. P2 = 



Oil »12 
02 2 



P3 = 



a ll °12 «13 
°21 «22 °23 
a 31 °32 °3 3 



Pn=Ml (17.7) 



: \ i)uiljj»>-. 

. uUiLi^ jlijUJ 1,1 o&p„ jp n _ 2 oli />„., = 0, p„_ 2 p n ^ Ji^ UJl^ « A jJIT ISI .XV 



1. Pi = 1. P2 = 0. p 3 = 0. p 4 = Uf = 1. j| ajt' X'AX = X' 



112 1 

112 2 

2 2 3 4 

12 4 1 



(0 



~1 1 1 2" 

112 2 
12 14 

_2 2 4 3 

• ^ > JI j^.J 1 — J/>2 0* J 5 " (0 J ^ Po " 1. Pi = 1. P2 ~- 0. p 3 " -1. p 4 = 1 . *; 
SJI^ll ^ p jUbi. ol-u- j& (J til tfi j-Uasil* o> r j A ^ ii^. ^ J yu 
j£iJI jl . X'AX J£UI 0J J> Uli c f lkJL vV ^ o^SJ Ux* . ^ . ,, , Pl fV 

Pr + i = Pr +2 = •• = Pn = 0- W Pr=£ Jit loSi, . A > ^^±JI LUI ijljll j .^L* ^ j£c ^ 

J?Pr-uPr-\ J" j*^ 1 > j <J^i ^ Jjty ijyr ilj J^M Li-*r Ji — >j J ol*j j£r A'/ J'' i>J1 ^ 
/V-2 =^0 ^ '*J ' Pr-i > lijLJI «i >JI j-k; Lili p r . 2 = j p r ., ^ JIT !il _,L.. 

. flfcjL r LjlJj ( Luy ) Hl^i^^^i .XVI 

\ • aLii jJtA 

cJ£,n v j ( J-S CJIT lilj ) cJlT Ijl l^i L r> . W A"">1A' j-iLI ^ £\ JSCjlJI j ^ .XVI] 



i.xeil 



Ji «;! 



: JUL. r >- * io^il ^a^I «yi « ^ >T JO Ji ^ y - J5i Ji>^^ ^ jf j| 

liU> J*i- J,y: ji, aJU r \2J\ T^i. «jf > L^j ^ <y r'A"/* olT lij .XIX 

^ ' J* * A J- C T>— B J L^UI ^^.Jl ijljjl j £b i-jc 9 ' = ^'fi^ JH>'F> 

= o m # olT lilj ill f « j F y L^J -jlSLi q = A" /( A" Jl^ lil 5 XX 

iLiJl ^6 Ja*~\ Jjj*adi.jU 



n 



+ a 



tnXn 



(* = 1, 2 B-l) 



X = BY = 



1 
1 








a m 
^ 



1 a 
a 



n-i, n 



nn 



n-i n-i 2 

.2 .2 Oifyiyj + Pn-iPn)H Jl ? J J* 
t=i ;=i J J 



P2 = a 33 



1 -2 

-2 2 



= -2 * 0. o*e MX = X' 



1 -2 4 
-2 2 
4 0-7 



1 -8 
i -8 
0-2 



*2 
*3 



72 + «23y3 
a 33 w 



n - 8y 3 
72 - 8y 3 
- 2y 3 

: Jl X' A X Jjrf 





i 










1 


-2 


4 




1 





-8 






i 


-2 





r 





1 







-2 


2 










1 


-8 


Y 


■- r 


-2 


2 







-8 


-8 


-2 




4 





-7 










-2 












36 



^n-i, n-i - ttnn - 



olf, F J* ili > L-i J = * 1*1 .xxi 



*t = yi + «i,n-iyn-i + <*tnyn. (* = 1. 2 n-2) 

xn-i = On-i,nyn. *n = a n,n-iyrm 



X = BY = 



1 
1 



a 



i, n-t 



a 2 ,n-i a 2n 



... 1 (Xn-a.n-a <*TW2.n 
... a n _ 1>n 
... <*„,„_! , 



n-2 k-2 

Z i "iiyiji + 2a n ,ft-iPnyn-iyn- 
i=i j=i 



' y 4 = z it (i = 1. 2 n-2) 

yn-i = z n-i — z n 
Jn - «n-i + *n 



jU^Jo-Bul 



n-2 n-2 

: ^^ijs^ji : v JO, 



x'ax = r 



1 2 1 

2 4 3 
1 3 1 



<*32=-l?*0. If* = a 33 = O^j 



1 I 2 
0-1 
0-1 



*3 = a„ 



^23X3 



'32X2 



1 










1 


2 


1 




1 


1 


2 






1 





o" 


1 





-1 




2 


4 


3 










-1 


Y = 


r 








1 


2 


-1 







1 


3 


1 

- 







-1 












1 






J^ifl Jj XAX Jfr 



1 












7i = 









1 


-1 


z 


if 


72 = 


z 2 - 


«3 





1 


1 






y3 = 


« 2 + 


z 3 





1 










1 








1 












1 








Z' 





1 


1 










1 





1 


-1 


z = 


= r 





2 










-1 


1 







1 








1 


1 












-2 



* =- r a x ji , j,-, ^ XIX r ^ r ^ n . w ^ ^ ^ 

. ^ A ^yc^x XVI ijtdl Jl UsJ, 

•• ^ C /*JjJ xx j^j ^ „-u p r . i ^ ^ l31 

Pr-iPr7r ( 17 . 8 ) 

J>J o«V X X f |j^.| 

Pr-2 a r-i, r-iXr-i + O r ^ <r ^p r y^ (17.9) . 



\9i 



v>JI JW j& j a r , ,.1 7* ( ^ 5J ^ JL! ) ^ «r-i . r-i = j /> r -l = OlT lij 

2«r,r-ipr<rr-i- y ?) ( 17 . 10 ) 

. ol^tul iu^ i>»~ y-T jCi Jj J«il ^ j3l J£ill J>c «%>» .4* jt>j jSu 

j l>; ,1 oli Jjlil />,., , /> r UljiJ jjSJ U ^ DU jl L-^. (17.8) ,> Jj>tl jJ-I OjSO 
Pr-2- a r.r-i- Pr > Pr-2- a r-i. r-i- Pr : #Jlj=U ^ ( 17.10 ) j ( 17.9 ) j Ji^All ^ . IjLt^l 

. ili >j . 

^jj/- lu>, JjiU ^j.' JO J| r vV •* A- ^^31 j£ifl J>*l lij XXII 

Po,Pi ,Pi. •■■ ,Pr> iJl J ^ Sj^VI J-i J!l oVU-l JJ* Uc" rfjU vr^ll j ±i* uli 
IJl >dl J >Jt w.U^ j£c . UljdLI .j» j t ! jUVI jjii Jll c/yiU ju* lit" SJUI aji* ulj 

. ._ — * ot ^ <£j j Du Tj». j! L-.^. Tj^ u[ 

ir - u J.H-U j-iut 

,0* = (a^ + 05*2 + ... + a rt %)(&i*i + fc 2 *2 + ••■ + b n x n ) (j) 

^ >j . siiA > ^* js^t ^ jrtt > *rji *ju tj-=- sui- J«'y CJIT til 



[ft = + 02^2 + ••• + a n x n 
= + ^*2 + + b n x n 
73 = *3 r n = 

. LijI 2 t>" ( i ) • 2 Vj 11 J'i y» Ji ( i) 

ilill > Jjj^II 01 . a , a,- -itf-l 

Ira = <>i*i + »2*2 + + a n x n 
72 = *2 Yn = «n 

. Ui! I VJScr (0 o\J. 1 vVrfi ^yf Ji (i) Jj* 



%— 



. 2 £ r cJ j ( JJi .iJlT lijj) 

*jfc* ja — * 



( 17.3 ) jCiiiji 9 = ^ = r 



12 3 2 

2 3 5 8 

3 5 8 10 
2 8 10-8 



12 3 2 

2 3 5 8 

3 5 8 10 
2 8 10 -8 



10 
10 
10 
1 



C 



1 
0-100 
4 




1 
-2 10 
-10 4 1 
-1-110 



X = PY = 



1 -2 -10 -1 
1 4-1 
1 
10 



(I7.3)i^ q = X'AX = X' 



y Jij-^ll uli US* j 



1 2 2 

2 4 8 
2 8 4 



[-4!/] c 



r 2 + 8y 2 2 - 2r 3 2 - Jl * J>* 



— 

1 





o ! 


1 













8 


o i 


-4 


1 


1 










-2 ! 





-i 


i 





x = py 



1 -4 o 

o i -k 
o i * 



^ Jo- 1 " <jj» J 
(') 



2x, + 5^ + 19*| - 24** + 9x lXs + 12^ ^ + 8^ * 4 + 18* 2 * 3 - 8x 2 * 4 - 16 x 3 x 4 

- 2i* l a + 2* 1 (2x 2+ 3x 3 + 2* 4 )| + 54 + 19^-2^ + 18x 2 * 3 -8* 2l : 4 -16x 3 x 4 
= 2{* 2 + 2^(2*2+3*3+2^) + (2*2 + 3x3 + 2x^1 

+ 5*1 + 19*2 - 24** + 18* 2 x 3 - 8x 2 x 4 - 16* 3 * 4 - 2(2*2 + 3*3 + 2*/ 
= 2(^ + 2*2 + 3*3 + 2*/ - 3{*| + 2*2(* 3 +4* 4 )! + x 2 - 32* 2 - 40* 3 * 4 
= 2(* 1 + 2*2 + 3*3 + 2V 2 - 3(* 2 + * 3 +4* 4 ) 2 + 4(*3-2* 4 ) 2 



2 r 2 -3 y |+4 y 2 Ji ? J>* 



y4 ; 



*! + 2*2 + 3*3 + 2*4 
*2 + *3 + 4*4 
*3- 2*4 

*4 



9 = *! + 4*,* 2 + 4^*3 + 4* 2 + 16* 2 * 3 + 4*3 = (x x + 2* 2 + 2* 3 ) 2 + 8* 2 * 3 

> j^j uu x 2 x 3 j W. j. x\ J x\ S k>*~ jr*H J*** ^ k 

*1 = *1 • *2 = *2 • *3 = Z 2 + *3 ( I ) 

? = ( Zl + 4z 2 +2z 3 f +8z|+8z 2 z 3 = < Zl + 42 2 +2z 3 ) 2 +8<* 2 +h 3 ) 2 - 2zf = yf + 8yf - 2y§ 



y = 



1 4 2 
1 k 
1 



1 
1 
-1 1 



X = 



2 2 



1 


-1 1 



1 i 

2 2 



X. IOS^j, z = 



1 
10 
-1 1 



X (i) J-j Y 



1 4 2 
1 k 
1 



Z Wj 



1-4 
1 -k 
1 I 



[-4!/] £ 



1 
8 
0-2 



1 

-4 






1 1 

i i 
-2 2 



ff 3 (2V2). *3(2 \f2). 



[All] 



c 



1 
8 
0-2 



1 
-4 1 1 
-k k 



C 



1 
1 
0-1 



1 

-\[2 k\fi- k\f2 
-by/2 by/2 



lC\Q'} 





1 2 2 




1 -y/2 









q -X' 


2 4 8 


X J * x = QY = 


o iv^ 




Y 






2 8 4 







?V2 














yf + y|- 


y 3 2 . j^UHjSAJIJl 



n + y 2 + 



+ £ - - ^ - — y r 2 (0 



• P - 9 

Jl tf* Ju-s» X — G Y j i i) JJ tfOII Jj^l JIT = /• y j£J j ^ < q J > >J 

&n*i + *12*2 + ••• + &irt*n 

*21*1 + &22*2 + • • • + 62n* n | 

F X = 



&m*i + &n2*2 + . . . + bnrfCfi 



G~ l X = 



^11*1 + Ci 2 «2 + • • • + Ci n X n 
^21*1 + C22«2 + • ■ • + C2Tl*n 

c ra*i + cn2«2 + • • • + crM*n 



: 4* U£»j . q J| (ii) j I ^-j3IJ* 

< c u*i + c i2*2 + - + c inV 2 + ••• + (V*i + V*2 + "' + V^ )2 

- (C( 7 +i >1 * 1 + <T 7 +i.2*2 + , " + c (7+i,n a h> 2 - ••• - (c ri * 1 + c r2 * 2 + ... + c rn *7 l ) 2 

: iliU. r > r - ^ + p jccl 



i u*i + & i 2 *2 + "- + 6 in*n = 
*> 22 * 2 + ••• + b 2n x n = 



*1 + ^2*2 + • ' • + C rnXn = 



: 4* Lili (iii) j Ji-I 1* 

s < c u a i + c 12 a 2 + • • ■ + c^) 2 + + (e^Oj + ^ + . . . + Cqn a n f 

j> U >s*Ji ^mjtGVjFH&j jIlA ijl— ijjJ-l JT <ji ,_JLo li» ul j^l ^1 j. 

£.* >-ll to* it ^^fcj . ^ jLjV r V jJJl a* £v* >*• Jrtl > * U. Oti r vV A ut Le 
ti^ r_JI ^ >e" J»>L-JI .a_* Lla; hit >>Jj ii,i 2 «>• fM' olS j>-JI j 



: 4f * Tjlw! ; jffc^il (n-r) Jl u*5M >?" it/ty > ittlt oLI> jli ,4 il U . TjUJ 







• "Mr 






^2*2 " 


a i 2 ir 





°i r ii 




• a VV 











. A J ^ j >*. >-ll l-i* ul j^l J\ j.j ■ ^. Jd>Ji ^^Jl ijljJI j A >-«. ^ 

ju-j* ( Jwtt jlT li| j ) olT lil o-lrf *-i j jSS r LIj ^ A jl &ji ~ v 

. /4 = C C j_>& r is J\ j. C S» ji* 

B oU> o j^ji . ^ = °J y. J^UJI l«J£i jli r vV' ^ C»TU 

/I = B%.B = S^AiB = Bfy'- NiB . o A Nl = Ni s N% . ^ UjA-B'NiBoJ* 

. v A=CCj r V jfl J*Coj^» C * Ajfl; »J 

: j» li^UK IflSw jl ,j> jici , r £j «i-a»- 

/V 2 = diag(di.«fc ^s- ' °> 

£'(C'C)£ = /V 2 • £ "Li jA S---2»- 5i>u*. AfjJ «s! J . - I ^ + ' rfjl-J ^ ^ *i $ «^ 

: a*: UU B*B=Ni jl . C£ = S="[6y] »J 

J 

b % + 6 j2 + + h )n = °- </-«+l.«+2 ») 

. vr j* >4 jlj o<dj JT jJI & j[ 

. L;-^. jjS^ A J j >u< JT jU ii-^ o4* /< iJlT lij *»! ^» - a 

t^l jjidL :IU1I ^1 cr <■ ft -J **s» li^ j^/'j . */ = q ^ q t ^.j^ 

. . . Sitf t ^1 J*> A if bJI -4y-. Aty, .. . *t*JI ol>*J jU jJI la* jljSS jSu 

. ^Sl ^-iJ j A Ji j*-* 

^ ^. ^'j JT jl tf l ■ i 4 i > 0. A\j> 0, ... ; j^i VI SijkJI j. 



1 



I* 



( 1 ) H 



. u. j^su. Pn . 2 j Pnml ^ s ixf-*j\ ^ iwii., <^ 

• a i7=0 J*" ( ^) tfjUV ajj o 

A^fll ^l, JuJI Jl i ^ <i J / IS ^Jl UiJ lili Cjj ^ ( I ) ^ijld 

Pn-i ~ a ii 9** ■ iJbjJ-1 3 ^iv«J «;U 
i ,M IS ^ JiJ . a Hi9 Z0 Jtf I > U-l j Jli |^| ^ o Of Ic . a l7 =0 JT ( v ) | 
i^l J . („-l) ^ is ^ ^ Jl / ^ is („_„ \ ^ ^ j) 

(6.6) Jl U*J <Vi.« = \ n -i ^ 0- 



a np-i,n-i °W-i,n 




<Vi.n 


ot a 




Vi.n 



2 1 
13 1 
2 3 4 1 
1111 



• Pn-2 ^0 ^ 

.U.I xv i^ji^juiju jt j»-v 



Pi s Ps = 0. p 3! < o. ^L*, po = 1. pt = 0. p 2 = 0. p 3 = -4. p 4 = -3. j!u» 

fecial, _ I o 2 



> 22 =l 2 4^0; 



2 
1 3 
2 3 4 



2 1 
2 4 3 1 
3 11 
1111 



Po " *• Pi = °. P 2 = ~ 4 - P 3 = ~ 4 - P 4 = -3- o j£j ^ 



q = X' 



12 3 4 

2 15 6 

3 5 2 3 

4 6 3 4 



A iJ\yu i>[. psu q J j Po = 1. Pl = 1. p 2 = -3. p 3 = 20, p 4 = - 5 jf b, 

Jpl JCUI Jl ^j, XIX Sijtell JUi.) jl >5 jU ^fc jTut u 



PoPxvl + PiPsTs + P 2 P 3 r3 + PgPrfl = ri - 3y| - 60yg - lOOy* 



1 2 3 1 

2 4 6 3 

3 6 9 2 
13 2 5 



9 = X'AX = X' 
_M Ji ui >.i j£« ajwi v jJ' ,> fl of u c 



12 10 
2 4 3 

13 5 




1 2 1 

2 4 3 
13 5 



i 0. ^ B = 



12 13 

2 4 3 6 

13 5 2 

3 6 2 9 



p = 1, Pl = 1. p 2 = 0, p 3 = -1. lii oj£jj x'cx = 



1 2 1 

2 4 3 
1 3 5 



^ Jr22 = j 1 5 | = 4 ^ ^ 2 ~ ° ^ U • ^ U ^'''^^ J^ 41 J 5 ^ 1 tf->* ^ V£ 

(16.8) JifiUZ-lOjSi J>M 

PoPixf + Pi^w* + Ws/I = rf + 4y| - *rl 



= X' 



1- 2 1 2 
-2 4 1-1 

1112 

2- 12 1 



X. 



J*" 1 • c^ 1 - CA^ i it??y <Sj^f J J^ 1 <j'i P = *■ Pi = P 2 = °- P 3 = " 9 - P 4 = 27 ; 4f 



1 -2 1 

2 4 1 
1 1 1 



PoPi'r? + ^32fl»<y2 + PsP^r* = jl + 54y 2 2 - 54y 3 2 - 243y* 

Jfi • A"i X\ • X% • • • j . Xp 
X% ' X% X% • X% ' ' ' X% • Xp 



\G\ = 



Xp-Xi Xp'X% • • • Xp- Xp 



> 



p 

Z = 2 * ^ = [*i.*2 *^]' 0. »J j Xf ol^l ot ^jiJ ( I ) 

P P 

0<Z-Z = (2 Xjxj) = = W t .^)* = X'GX 

. 0<\G\ w-r^jjwt^^l JSJJI U* it 



Xj.g = Mj-^i + A 2 ^-^2 + - + kpXyXp = 0. (/ = 1.2 p) 

XjX lXl + XyX 2 *2 + ... + Xj-Xpxp = 0. (7 = 1.2 p) 

. \G\ = uj&., ^=44. (i = 1.2 P).«U>J^ 

,W (v) ^-^J |t/| =0 Of ^ >J jl JJ* U* ( v ) ^ oUjJj 0<|C7' *;! b*^ ail 

i P \ P 
Ol^l Jlj £ = ££=0. f=0.aji £ = S * t Jfc.^ 0. (/ = 1.2 P) > 



X 2 - 2*f - *4 + 4*1*2 + 6 *1*3 - 8 *2*3 < ' )2 *1 ~ 6 *1*2 + *? + + 3j^( 1 ) 



1 2 3 

2 -2 -4 

3 -4 -3 



^-3 
-3 
1 



2 -3 1 
-3 2 4 
1 4 -5 



|j 2^ (I) 

t*i" X1.x2.x3 c^lj^l j^jUl JSjlJI^r-^bJli ^sfi - m 

2*f - e*!^ + 2ac 1 x 3 + 2*| + 8*2*3 - 5*§ : 

: Jl g\ sr V **>JtJ \ *)Lil *mJu JjU-l — >V 

* (') 





"0 





l" 




"0 1 


2" 






1 


1 


i 


1 




1 


2 


4 







1 


-2 




1 1 


-1 


X(r) 


X' 


I 


-1 


3 


-3 


X (v)*' 


2 


6 


-2 




1 


-2 


3 




2 -1 









1 
1 


3 

-3 


3 
1 


1 
-3 


4 


-2 


18 



yt-yt+yl K>}vl-A+*rl (-)yi-2y 2 2 + 4^ (-) yi 2 + 2y!-48y 3 2 ( I ) : 

*i = « 3 , *2 = Zl *3 = z 2 . (•>)•*•( r ) j fJ«cJ : 

.ata^ubuj^^i^uiiog, r ^ 0]* = ^[2 0]* (,) " u 

• j^' J 5 ^ , >^^9* 2 +2* 2 +2*|+6* 1 * 2 -6* 1 * 3 -8* 2 * 3 j * 2 +*|- 4*|+ 4* 2 * a jlj.^. - i\ 



. ( — I ) I J J-ii-l JiU 

. XIX ijkJ! f j* j 

iliT JU-I ili 1 oUi* oU- >. t It-ii j»uJI l>ULSp» oL>-;> ui^SCi OlT Ijl «;t ^ y ( I ) - t Y 

. ..ill; 

j U>< l»4* Lwjy ^ 2 Xi.*2 *S J W>* W> ">^-i ^ (jlT Ijl «jt J*,, 

. *i.*2 *„. jt^j. Lo^LwjI "3»OujSL q=qi+q 2 <j]» *s+i. *s+2.--. 

. ^. j _^SJ CT'C <jli «iU jii iJi-i*- <i C cJi'S" 'i] j» ^ - Y V 

jUj* u£ y t j Yr j^Lll ^1 ) . ^=C C j£Db ,4 04* ii JT «jLT J ^ - y t 

. ( x kjzn 

. D'AD=I j*\ : iUj! 

*i* ^ p £~?~ JUT j j& uli ; A itt£ll «» jm*A\ C-IlT Ijl -tit - To 



B*AB=IC£&hJl jc&* C,B obi ^LJLI cJlfj L»- ^ iJui*- «» .>«-*• .4 cJlT I il *t ^» j> - m 

= ac - 6 2 > 0. .> 0<a ( JJi jlT li|j ) jlT lit i-r>. JJW= «*i ~ 26^*2 + c*a ~ Y A 

. XXI J XX J&Jid\ J ^jJJ ji _jJI jfuU Ji>- — Y ^ 



r 



001 

1 -2 

1 -2 3 

"0201 

2 4 3 1 
3 11 
1111 




no 



r 1 2 -1] 

L-i 2 sj 



1212 
2012 
1112 
2221 

1 2 3 1 

2-4 6 2 

3 6 9 3 

12 3 1 



1-10 
-1 2 -1 
0-12 



* ( !) 



x{ > ) r 



4-4 2 
-4 3 -3 
2 -3 1 



.(i)»vaUi ( i* J ,ix i W^(»)> J-J oi jvai ^ 4.T ( j ) J : jUjI 

p = Pi = ^ a 22 = - 1 - p 3 = ~ 1; yf-^ + y3 2 (») p = Pi = p 2 = p 3 = 1; rl + £ + y! (') : vi^i 
p s Pi = a 23 = ~ 4 - p 3 = - 16 : A + 128 y 2 2 - l28 y 3 2 (>)*rl- i«y 2 2 + wr, a (v) 

- ^-16x1+1^ + 12^ (c)^- 8 r 2 2 

q * x\ - 6** - 6** - 3*= - x x x z - Vg + 2*^ + 13x 2 * 3 - 11* 2 * 4 + 9* 3 * 4 . >U JI 



ifAt* ObJfcN it U* 4*i b"J i Ljiy LiJb- ^SCi o^i (18. 1) jl» i^s*- JTj H OlT lij 

. jjTil! J-ill J o jl jJI it J* ^J&b or*! jJI j£J j i v J-ifl j o jl jJI 

V^iH J-U £jjJ dli > Jj^U j < Lit fc^i^ J*" <^-> Js*- */t J** ty» # ^ k 

h ij*i x j + h ji*j*i = A ij*i*j + h ijH x j 



. >T ^ y. jo jj (i8.i) a/Js xi js^ji J>. jr»*y iui > Ju-ji ai 

(BYYH(BY) = Y'(B'HB)Y (18.2) 

Jij^ ( .Uii Olf lijj ) JIT lil 0Ujl&* U^j t Ol >tll j owl- & J>u 

ob>*. jy _> wm jt i*. . >3» Ji a* *J y-ix jj suyu at=5 y iu > j*. 

: O 4ili jli! jit* 



: ^>ifl J£UI Jl r e£j (18.1) J-^ JS^ J) j^l o£c 
.j^jfcf^O A l y iyi + i2 y 2y2 + ... + k r J r y rt (18.3) 

^ 5' SJjI a^l v > J^U oT (18.2) j. ^ X-BY iU ^ j«t 

( (15.6) >;T) J^tai JSjJJ Ji (18.3) Ji^j^c. * >Tj^ jjyS f ui^- 



+ + — + ~*pzp - ^p+i*p+i - "• - ~z r z r (18-4) 

li* J^- fgM Ji^JI > ^« ^ j =UU-ll iU-JI > /> -u*J i L«l L>j . p- (r - p) tf^Uj p «LJj ^ill 

. (18.4) 

^ ( Jaii ulT ISj j ) olT lil i jjiilSi. t n l*J4* J)l j Jj»UAI ,jJu J uLu-> O^SCi <j .IV 

. ; jLill ^ j LTli J JJ-* 11 J lr li V jfl 

„ t jU. JJ^, j ,y JT jlT iilLrr W-jlCi c W n j A= X' HX SWI^J^I J£aJ|^ 
^»L- ji o<h J j£j jyi Yi + Jiys + • •• + y n y n .^JtS\ JJ j-ui J£i Jl >.| j£c «;! J 

- vr J" *~* Wj* 

/J - C'C 6 & C iiLi > ^i-u ±- y ( iu» olT ISJ j ) utT lit U-^. W J^/l j£*JI j y 

. ^ ^SJS j H J ^ j >-*. JT jli vr^. cJtT lij .VI 

. ^ ^^XJIj JL > oj£j H J >». Jf jli U-^. oj*i O # cJlT ISJ .VII 



.(18.4) J^JtiJ^J! r 



1 

1 -2» 

2 + 3i 



l + 2i 
5 

-4+2» 



2-3» 
-4-2i 
13 



1 l + 2i 2 — 3* 
l-2i 5 -4-2/ 
2 + 3i -4 + 2i 13 



1 
1 
1 



HC 



10 
10 
0-1 



1 

2/^/10 iA/16 t/y^io 

(-4-40/^ i/>/T0 l/VlO, 



X = BY 



: Mill jjiJJII Ji^ljliliSij 

1 2/y/lO (-4 + 4/)/\/l0"| 
1/ylO -i/y/10 y 

.o -i/yTo l/i/io J , 
yiyi + yayu - Tars ■ Jj J^LI >l JSjJl J j5t 



[1 l-3i 2-3»"| 

l + 3i 1 2 + 3i ; 

2 + 3* 2-3i 4 J 

[1 1-i 3-2»"| 

l+» 2-ih 

3 + 2i 2+i 4 J 



n (-1-2.VV3] : -'-^ 



n (-i+3*)/3 -r 

* ■ 1 1/3 -1 
Lo ^ 



(') 



Y nn - riffs 



-l+i)/y/2 (~l+3i)/VT6 
1/^2 (-3-20/^10 
• 2/Vl0 . 



<<r) 



_jTi (-i-2i)/V3"| Ti il 





"l 


1+i 


l+2»" 




" 1 


1+i 


-1 " 




1-i 


3 


5 


X Jj^-j.^ x' 


1-i 


6 


-3+i 




.l-2i 


5 


10. 




.-1 


-3-i 


11 . 



X oT o« — t 



VII— VI iliJiJl^ - * 

JtO% ULdU ivj-aj XXI - XIX c^Jfcl t LL- >l JKi* - , 



.Hr-| k tJ \ Shy J Ji^l J.UI y> n// 






*i 


*2 


■ *n 


*1 


An 


Al2 


Am 




A 2 i 




A2 n 


*n 


A «i 


*n 2 •• 


A nn 



n n 



^ 2 ^«Sf* f - 
t=i j~i V 1 J 

: jt pj, - v 



(4.3) J«s-I : ^UjJ 



. Jj^dl li* J*- * -4sU o^. ^jJI y = fc.jfe y n ]' wll Jj X = [ % ,* 2 % ]' 

. <- L* > f o^sc (^f ) lP"*- jr« ^ ^ i>» 
-4* = a* (i9.i) 



M (19.1) : 4bUi1 





X— flu —0x2 


-am 










XX -AX = (A/-/1)* = 


~°21 A— 022 


— «2n 








(19,2) 




— a nl — a n2 


A— flnn 




x'n 






. ( jj* oir ) iiir iii w <«ft j** 


JjL- (19.2) LJUdLlo^UI 





A— Oil • — a 12 
— 021 A— O22 



— <htn 



= 



(19.3) 



- a ni ~ Qnz A — a nn 

i>U-l j«iT ^L. if-MI j A J i-JL « i»- jj! <p (A) * ji*- ji£ Jmj Ijo^I »i» lijSJu jj 

Ai,A 2 l*jjj*r j-Jj J ij^t ibl»l! <j>(A>«0 «bUI ^jo" . A ij^i-^JI jl ^j^ill Ji^d 9 

cA&AS cASj* j. j*c J>- (19.2) ibLJ jjSL 4JU t j^t Tji;. A = A,- jlT lil . A JijrJLI jjiW 
^ If iulSLH jjiW t W i^U-M ^1 . ( ; jJLI ) ^in i^JI .JU ;>til ^ULI i _,t i jmU 



4 = 



2 2 1 
1 3 1 
1 2 2 



[A- 2 -2 - l" 
-1 A-3 -1 
-1 -2 A- 2 



= A 3 - 7A 2 + UA -5 = 

j> • >JLI SfoLLI JJ 

JS^iJI ids (19.2) uji A = Ax = 5, ulT 1*1 



[10 -1 L = ^ -1 2 -1 L 

° °J UJ L- 1 " 2 3 J U. 

[0 1 I" 3 -2 -f 

1 -1 1 Sji-J -1 2-1 

OJ -2 3_ 



. >< _J V w» ^» ^t^iH li* j. [k,k,kY *^JTuJ [1,1, If of^^ljxu > ^Lfl 

: j£illJw-L (19.2) jtt A = A, = 1 «j j& Liu. 



*i + 2*2 + * 3 = J 



Qa j> A = 1 wltl i^il^Ull £l>JluU I0S^ . Llrf- 0*. ( 1, 0, - 1 ) j (2,- 1, 0) 

HXi+kXs = [2A+A.-A.-&]' JT 01 X 2 = [1, 0,-1]' j JT,= [2,-1, 0]' .^dLb jJJL|, 2 ^Ui ^ill j\i H\ 

.A J V J* 



"-1 


-2 


-l" 




*i 




-1 


-2 


-1 




*2 


= 


-1 


-2 


-1_ 




*3 





: 4,1* cAiJ^i 

j. ( k = 3 ) 5*»U. *JU. y ilLi! j y> jc** 
■^L^. ^ Xu Xjt, .... Xjf cJ\^ V*\j A « ( ijya.J lUat i*U. Tj jj^- At, A2, .... Afe ^-jij'iii J 

,>• ( n = 3 ) i-»U y U- * yUii j j> jc- 

k j- * (A)ifci.uli * (A) = |A/-y4| iilT, fli-jJll^. ii^L. ^ iJlTJil .II 
n > k cJlT lilijjll a^L*J (n-ifc) w- jj»t i-"^ 1 s^S :^ Jfc ! rfJ L A Jt i-^ 

. n < k otTlil yLJI if_>l~jj k — n cJtTliJtj. r ! ^jLjj 

: J_j£ II i>J i*Jtf 

uli n *U A ii>*J ijjJLI 3iUI ol^t ,> r Ij;* Iji- X, c-lflSl .ffl 



(•-1) tfjU Vj^J* » ir>^u» ^ 4m^» iiyuA. ijjJLI iljLJ lL~»j I ji*. X.,- uiriij .III 



0(A) = (A-5XA-1) 2 =0 S » JISU j" 4 




[ 2- 1.0 ]' laU^iglSs-ll Od^oUt ,^a) Cijj X = 5 ^LCI i^J ^Uil [ 1, 1, 1 }' juiolfl 4pJLI ui 

. ( / IUa ili- OjSi X = 1 JuLA\ ji4 ^U-lt [ 1,0, - 1 ]' j 

. (iir j m ^jjkJi'jte!) 2 ^L, 2 ;^yi,>. ^uii x = l >ju j-U^uii 

n pij 5JIJII L-ut >;t 

: ) ilLii j» (19.4) ihUI Jl lalUJ j*i tilt ^ j. Jjlill ^ >-U tfjL- /<' J^'.^utlc 

. ^' J i^U- - ! ^11^^^ J ^ICI ^1 jl .IV 
• i>j^t *1» A >tll >*J Ji'^l j* ^ J >*. jjt ol U 
. ^ J;>JLt jjil o^S ^4' j y4 j^JSJSjJLI j>U.lol .V 

.A^fLJli sjjJLI c/feLL! lijii lijj 

jji Ljj* Ijlji. A; cJtT til j it i-jjl v4 i-^ wU-"t Xi. X 2 A n cJlT lil .VI 

. k A J ( : J>r U.I.) Uli-I ^1 Ul> a 2 4An 

uji Ui* Ijlji. otTUIj n ir>Ul /J iu^ 5»>-JL wLCl ^1 Xi, X 2 A n ^jiT lij .VII 

• A - k 1 J t*u:t pan ^ j^sj Xi— a, x 2 -A x„-a 

. adj ^ J L»U I jJu- j A I / a ol* ^ ;SL£ > « ^i^i !>/ Iji- a cJlTljl .VIII 



41jla« JSI ulg 

0(X) = \X1-A\ = X n + ^X"" 1 + * 2 X n - 2 + ... + s^X + (-l) n |<4| (19.4) 
A Hji^J m *rj-*" ^ W^ 1 JT^^ ^t>l I )"» Jir (m = 1. 2. >^ 

X — an — ai 2 — &in 

— 02i X — a 22 — a 2 n 



0-om 0-an 2 X- anjj 



i&A <bui : j** t-*m 



^ l^J X yU- SaJUt ilUj .X" 5iAil »A» i^J tfjUj IjLU-I ^UUi OjSi 

g _^ ^ ( m = 1 ,2, ... «-l) ^ !^ m ± *f oli *U*I & l\ . (-If \A\ 



(-if 




























• a i*.i* ! 


X 


... 






• ! 





X ... 





... X 



= (-1)* 2 

p 



l<2 **| 



j m ov-t 1,2 n J iiiai jil >dl p = ■ (» -»..-(» -» + D ^-dl ^ - 

"l-4-l -4" 

2 5 -4 
-1 1-2 3 
-1 4-1 6 



P~ 12...« 
jlcJUSt I X/— A ) £X v SjUl j ( 19.4 ) 4»*JI - y 



1+0-2+6 = 5 



*2 



1 


-4 




1 1 _1 




1 -4 







5 







-4 




-2 


3 






+ 




+ 




+ 






+ 






+ 


-1 




2 







|-1 -2 




-1 6 




1 


-2 




4 


6 




6 



= 8-3 + 2- 5 + 16-9 = 9 



S3 = 



1 


-4 


-1 




1 


-4 


-4 




1 


-1 


-4 







5 


-4 


2 





5 


+ 


2 





-4 


+ 


-1 


-2 


3 


+ 


1 


-2 


3 


-1 


1 


-2 




-1 


4 


6 




-1 


-1 


6 




4 


-1 


6 



= -3 + 16-8 + 2 

= 2 



\\I~A\ = X 4 -5X 3 +9X 2 -7X+2. J 



A 4* t«vaJi *•—< 



-LJLI ; iiilfOT^LI j ( ^Ls. ) iilsie ( lyu jj± ) l^i X x , X t ; X 2 , X 3 . X 3 jS^i - r 



"1^1 + fl2*2 + «3*3 = ( 1 ) 

: ,4 = \f Xi ol LL A ( i ) 

a\AX\ + a^AX 2 + 03^X3 = aiAi^i + 02X2X2 + 03X3X3 = (ii) 

• *- A j ( ii ) V ^r-J 



«iAi^i + 03X2 As + 03X3X3 



(iii) 



: Ji IT ( iii ) t ( ii ) j ( i ) ^tf*JI SjbT jSLt O^lj 

( iv ) 



1 1 1 

Xi X2 X3 
Xi Xj X3 



axXx 

&2 X% 

03X3 



= 



1 1 1 

Xi X2 X3 

Xi X2 X3 



»ll £ ^jl* U >» J 0l =02 = 03 = O.OjZi o\ Ule. [fliAj, 02^2.03X3]' =0. 

. U»- <1 <:.,.. u X±, X%, X3 j! 



0U) 









<t>(\) = 


\\I-A\ 




X- 


■ 021 


-°12 

X- 022 


-ai3 

- °23 
























X — O33 




1 










X-On 


- °12 


-°13 




X-o xl 


-a 12 


- °13 


-021 


X-022 


-023 


+ 





1 





+ 




X-022 


- «23 


- O31 


-032 


X — 033 




-031 


-O32 


X-O33 










1 



X-022 -"23 
— 032 X — 033 



X-oii -a 13 

-03i X-O33 



X-aii -012 

— °21 X — O22 



0"(A) 



1 

— 032 X — 033 

II 
— 021 X— 022 

2{(X-On) + (X-022) + (X-a 33 )l 



+ 


X— 022 — 023 


+ 


1 


+ 


X -ax\ - <*13 




1 




— 031 X-Ogs 




1 



X-oji -012 
1 



\J\ V jail o\i X / - A « 



0"'(X) . 
<£< iv >(X) = (V) (X) = 



3! 

... = 0. : 



CJIS' lij Alt jj — 



tvt 



*\j J X, I- A J ^UU ^1 ^1 j^l J ( 11 . 2 ) j. ^ ( „_ r ) ^ JiTu^luf 













1,1,1,2 






1 


4 


1 


4* 




1 1 







-2 
1 


2 
-1 


-5 
4 


4 

-3 





0-3 



-2 




1 


-4 


1 


-4 




10 


1 





[2, 3, -2, -3]' ^Ull j«i.*n ^LfVI £i >JI \U -U ^11 rf> uJ! 4- 






4 


1 


- 
4 










5 


-4 


-2 


1 


-5 


4 


<\< 





-1 


1 


-2 


1 


-1 


3 


-3 




1 





2 


-1 


_ 1 


-4 


1 


-5_ 

















jl jj. \ = 1 «*-iB 



[3, 6,-4,-5]' *^iX, jiju *l» ^—Ull j;ia.^j! ^LfVI >)l I.T . -v-IJI ^» 
\A\/ a M n Vj-*)' >j ^l* ji'^j. A Sji-JL >JI ^L^UULi a cJlT lij *il ^ - v 

Adji4 J 1>U i*JI j j& 

a n + Sl a n_1 + ... + ^0 + (-if M| = (i) 
o&j A — 1 / ifjja oii v-vV 1 1« J*" oi ^1 tf jL, s 4 . (« = 1. 2 n _ i> ^ 

Im/-«IM| = fS + S^" 1 + ... + + (-if^^l 
adM J j irjJll ol JLI ^ (_iy ^ jL Sj.(j = 1.2 n - 1) 

* : J ladj^lH^I"- 4 ^ 

i/x/-acu /ii = <-n n {(-nv + s^f* + Sn _ 2 ui M n - 2 +■ ... + , a |^i«-v. + *iMrv + Mr 1 ! 



/(^•) = (-lfjl + + ... + s^^i)"- 1 + (-l) n (I) n M|| 



a n /( M) = ( -i) ft jo n + ^a"" 1 + ... + + (-i) n M|l = 



f (0 



0*j 



WT 



XgSs. ibL. j> P S-uLa. « _>4»-l • >JLI JbLAI of j» j* — A 

: buJ ui 



^ ( A) = |X/-/»| = |AP//»'-P| 



±A n |f/-P| 




^ifi j.L.t, £i> jsj (;>jli j^iJLi ) i-iti ^ <jui oU>-ji4 r j!-\ 

[*2 1 f| -2 -8 -12 _ 12 2" [lO 

12 1 ( j) 14 4 ( ») 2 1 ( r) 1 2 1 ( 

lj lj [_-l 2 2J [2 2 3| 



[2 2 ol 
2 2 
lj 



-3 -9 -12 
1 3 4 
1 



( j) 



1 
1 

1-3 3 



" 1 1-2"! 

-1 2 1 M 

_ 1 -lj 



"-1 


-1 


-6 


3" 




" 5 


6 


-10 


1 


-2 


-3 





(f ) 


-5 


-4 


9 


-1 


1 





1 


-3 


-2 


6 


-1 


-1 


-5 


3 




-3 


-3 


7 



(J) 



3 2 2 -4 
2 3 2 -1 
112-1 
2 2 2 -1 



: ^1 



1. [l.l.l]' 



2. L2.1.0J-; 

* 



3, [1.-1.-2]' 

-1. [1.0.1]';' 2. [1.3.1]; ; 1. [3. 2. l]' 

l,[l.l.-l]'; 2. [2,-1.-2]'; 
1. [1.-1.0]'; 
2. [2. -1,0]'; 0. [4. -1.0]'; 1, [4. 0,-1]' 

0. [3, -1.0]'; 1. [12, -4. -l]' 

1, [1.0. -l]'. [0. l.-l]'; 3. [1.1.0]' 

0, [1,-1.0]'; 1, [0.0.1]'; 4. [1.1.0]' 
-1. [0.1.-1]'; i. [1 + i.l.l]'; -i. [1-i.l.l]' 
2. [l.O.l]'; l+i. [0. 1,0]'; 2-2i. [l.O.-l]' 

1. [1,0. -1, 0]', [l. -1.0,0]'; 2, [-2.4. 1,2]'; 3, [O. 3, 1, 2]' ( 4) 

1, [1,2.3.2]'; -1. [-3.0, 1.4]' ( J ) 
0, [2*1.0. l]'; 1, [3.0. 1,4]'; -1. [3.0.1,2]' ( r ) 

X'AX = X. OJi AX=XX olT til j U±.j 4*1. X aifbj^ljtji- \. 
,jiV*JI ol^-jll Olj U>» ^t* ^ 4»>i « >U1 . ( S>J.I jjOA-t ) V-U"! jjill £>t - \\ 



(') 

<*■) 
(O 
(»)■ 

(-0 

(j) 

(c) 



. vi j i ce-^ 1 »» 

[\+k)I-A\ =(\+k-\ 1 )(X.+k~\ 2 )...a+l'-k n ). jj,|X/-i4| = (A-X 1 )(A-\ 2 )- -(A-A n ) JlT lil : *UjJ 



* " (^0 o] j A CJIT lij 4it 



V'i : jgJLI a*Ull j Ail 

. iv aLii j 

1/Ai.l/A 2 1/A jl^i^ |A/-^ _1 | = \-\A-\±I-A)\ ^Tl /t «>— ^ 

A- 1 J ^LtlpJJl ^ 

. .w-t^ll iTjli. UlW. oli J» tuUu «>l-JL 5^t£l ^1 «jl j» j» - Y • 

jji Liw*-LJLI >tu*JI Jlfj jLTj /» ;a.Uu H ji^mL i^U S-J X ( = ± 1 jlT lit *;! - r \ 

XfXi = 

tfjUfiTJa- Ulk. oli ^a-^ ii>-JL ^1 ut j» jj - T t 

*(0) = (-y*M| 

^ _J #t— 1 irjJiII c*\> W/1 c.\j)US ,>. (-1)"" 1 isM *'(0) 

(n) (O) = n! 

: J rr aLil > j» - y t 

0(A) = 0(0) + 0'(O).A +~0"(O)-A 2 + ... +^-0 (n) (O)-A n 

. (19.4) > J>-4 



aa ,.,aat 



B = R~ 1 AR (20.1) 



p 2 1 - 

13 1 « 
U 2 2 J 



S = R^AR = 



E7 -3 -3*] [2 2 fl [l 3 3] [B 14 13"] 

-110 13 114 3 = 010 
■1 lj [l 2 2j [l 3 4j |p lj 



. A i>-J :>JI ^Ul Ujlj* B tiji m,i (A- 5) (A- l) 2 = ;>JLiaoULIol 
ot o\ JtJl ,>.j y x = [1. 0,0]' * X = 5 ^L-ll J jjiu^JI 01 

u! \*jUl £* j . x = 5 ir'ii i^i wai jii^- A J T>*. V U^. Xr = RY X = [1, 1. 1]' 

ii=JLlj 5 J Ij^^lc-L^ai ^ CJJ y 3 = [17,-3.-2]' , ^ = [7, -2,0]' ^>u*j«c 

JT = .R Y OU 5 _J X, >JLI ji& >ldl = rt- 1 A R <i>*J jjia- H l*^ Y ulT lij .[I 

4 «ji-*J X,- >JLI jALI ^ ;>ULI ,4 5i>-J I jU-N <^»£j 

. « >L-»il »al Sj>2II ^bJI ^ = diagfoi, 02 a n ) « ^LJL i >JLI j jJU-l j! 



IV* 



. (i = 1,2, ...n) ^ DE i = a i E i , 
. ( jUjJ i j r jJULI >ji ) a*; f 4i- Q i^iT 
. LLt iii— I jjii } n i^iiji^JL ^.Lili « ij-jaJI ,4 io^ ^ jl .III 

i^Lt. <jj& lt\l» y«=- 'jji^ L»«a. n lijn 5»->> iy^ ii^-t. A cJlT Ijl .IV 

• ilLlI >;f 

j-I^JI .U ijL- X f JT >±S jlT lilj F Je LIT J-UdI iUi ( iui 

ioljfl *>Ull 01 . SjjU S_^«L ^.Li. /i ij. jail ^ JT ujSS ol tf jj>JI 

tfifc X. / - /* ii>i^J f >UI j-l>H X - 1 J*K >b ^ . dlS Jli. ^ J^mJI ^ ^ y'ULI J 

. A iiji^Ji^ jjALt^ U>* ^b isfc, ii^u*. /i Vj-*"^ ^ iu^ jr^tij .VI 

a — v jcJLl! jU;[ 

: *}[*Sa *: j 

ji <• i^i- ;>« ^ oli « Vj^ 1 j-j i« ^. iJLi~ i^L~ /I c-JlTlil .VII 
1- - * ,jdLll ^fcjf 

»*r>»"u* ii^. U^-b « Ujallj-iu^ « /l cJlTljl .VIII 

. t i *.u 1 ji= (: ui.L t :i vn p- i ap j a jcr^uj* j>- 

. i j^f iUuyi oU ji-^u ^uii j^iJi j ^'t Hjil ^ 

A/-B = \l-R~\iR = R^Xm-R^AR = R-\kl-i)R ^ 

|A/-fl| = ifi"^.^/-^!.^! = |A/-4| 
.i >JI j^U-I ^j ;>JI y^Ul B j A ^ JS^J 4ili US^j 



a j x,- >jli jii-i ^ >m /< ji^ v i*** 

: «*1 £5 = AH j BY = x { y jl ,»«,>. g« 

.4* = 4/?y = RBY = = \.RY = A* 

t t i 

Xf jrjJLI j-U-i >b X ZjL+J Uj&j 

i. £2 £ n i-lj^ll cA^^S J R~ X AR = diagCii, ^, 6 n ) = 

r- RE i 



. B J i jvZa *i ol^u ^ £ 1 



Ai. A 2 A n :>JLI ^i^l > I^U; <. LL^ lliULi ^ * 2 * n 'jy*- ^ U~ n J of 

: k R = [X lt .X 2 X n }; > >J , = A^ , (i = 1. 2 «). jj& .i-* 

/fR = U^./fJVa AX n ] = [A 1 X 1 ,A 2 ^ 2 A n X n ] 

"Ai ... 



A 2 ... 



= fldiag(Ai.A 2 A n ) 



.0 ... A n _ 

R- r AR = diag(Ai,A 2 A n ). : 



^ = [1,1.1]'. X 2 = [2.-1.0]'. X 3 = [1,0,-1]' 



; «j , R 1 - 



1 2 1 
1 -2 1 
1 2 -3 



j j£J R = X 2 , X 3 ] = 



1 2 P 
1 -1 
1 -1 



1 2 1 
1-2 1 
1 2 -3 



2 2 1 
1 3 1 
1 2 2 



2 1 
-1 
-1 



5 
1 
1 



4* jki *i jR,mt 



OjSLi X/ iijl—JjjJLI j^U-l.ikjv. J^ilt A; at, = diag(Ai,A 2 A n ) = S jWjI^>J 

f >Ull U>t ji JUj O j& jtt - k iijl— • L^Jj Oil O jSj j U JaJ J*. Uil j I A: w i^-ill y X,- / - B '<iyLmJ 



n - k ISJ\ ^ <J ojZi ki I - A oil \ i i-A=R ~B)R- 1 ; JJ 3 n - ( n - k ) = k LjU. 

oLxJ i ^Jl\ J* t j^iLI .ii jlj /4 J oLslI j>U-l ^ Xi.X 2 *s jl >U «. j-SJl J* 

. iSiljll ijjiu^ll i^Lcl/l V ri . v r 2 V Tft , > Ji . r 1 + r 2 + ..-+r s = n. ^ r i- r 2 V 

i*4* ji->i** <sT o^j^ v r ., a = i. 2 *). ls*^"^ 1 t 1 ^ u- u ^" Xii. Xi 2 x in ^hj 

Oil ^11 + °12^12 + ••• + a iri^irj) + (<*21^21 + a 22^22 + ••• + 02^X2^) 

+ ... + (a sl X s i + a S 2^s2 + ■•• + a sr s Xsr s ) = 
^ j^. «l* y f = 0<1 AT 4l + ai 2 ^t5 + ••• +0^^) = 0, (i = 1.2 s). ^ JT j"VI_, 

. IV '*iJkS\ Jl ULXJ <i > ul ^.Lt. j jSj /J o\j V„ J t-L.1 j 

jr, AfcUj x.j i— u:i uja 4 j >t, v *^ ^ jr, j! ^ jkij a j s^itt ^ai Xi,x 2 jSci 

oi . Jg^ j= j^s; jl j.^ ^l^i i^l ;its > s^l*. & >y- 

j. 4 i4» j,sj, ^ i x 1 x 1 . ^.^-i/iai ^-XiX t ^» /<e, j. 

[Xx.o 0]'. j^.g^Xi^i. 



[xi 



(0 



jii Jt *ni i^u:i f jai u a j er^Ci j! u _>/ - CT'/K?!! = (A- At) |x/- ^|jt u 

C ■»» *|>JI >4, = [X 2 | jli n = 2 cJlT lit A 2 .A 3 A n . j» /I, -' i^U-'l 



(x 2 s 2 "l 
[0 ^ 2 J 



(ii) 



Ji i>JI j>j>4 2 = [X 3 ] uli n = 3 jlTlil n- 2 i^jx'l /4 2 j^- 



\ 0" 




X 







"'»- 2 °'" 


(? 2 







<?3 




. Q *-\ 



(Hi) 



4ii ,im : tV^i 1 



WA 





9 -1 


8 -9 


^ = 


6 -1 
-5 1 


5 -5 
-4 5 




4 


5 -4 


- 2 j> 


win ja 





= rA 2 -l)(A 2 -4) u* a*£ 

' 5 O" 1 
5 10 
-10 10 
3 1. 



5-1 8-9 

-15 20 

4 -12 16 

3 17 



10 

-5 5 

10 5 

-3 5 



[ 4 0"1 

1 ; [4.0.-1]'. y^-r> 
■1 ij 

|*-20 -15 20| ("_! s 2 *l 

h\ " 48 64 = J 

|_ -11 48j |_ J 



<?2 -4i<?2 = 5n 



(1 ol 



■w-U . ^ .iA ^U, j*u "tf [8.11]'- j 2 _^ A 2 «>-J T jjf T ji- jj 



[2 2/5*1 
-2j 



(S 1 - k 



[-,: :] 



jl. 



Q = 



pi ol p 2 ol 
[o ' [o <? 3 J 



5 
5 
-1 




4 
8 



3 -1 11 1 



,-i 



1 

160 



32 

-40 40 

4 20 

-180 40 -220 160 



"l 1 -7 -9/5 
0-151 

2 2/5 

-2 



*A .M : Oxr^ »W 



.Aj:>t jjJuJ' X2A3 ~> j&.j (n-l) ir-jjllj* 4i d-*- 

l^al >b _ J jrjiS. V J. Jjty Oj&J JJI ii>-H g 2 J" (OSi* LUi jlki 



|_o A 2 j. 



p = pj u °i ... p- 1 

L° P J L P n-J 
A Ji^t pitt U >i ijsli.ii^i— . P'MP U jjS^JJIj 



P"MP = P 



12 2 l" 
1 3 1 
1 2 2. 



e. V ^ [1,0-1]' jtj 5,1,1, j> i^U-'l jjSB ut a* m J^iJI ^ * JliLI 



^1 



i/>/2 iA/T 
010 

-l/y/2 1/vT 



1 
1 
-1 1 



[1,0,-1]'' 4*41 £ Jj^l ^bl, I-uLi-ii^-f 



l/v/2 -1/^/2 
1 

i/\/2 i/vT 



2 2 1 
1 3 1 
1 2 2 





1 




3 y/2 


2 


2 a/2 3 



[0 j 



. .41 ^ [1.-^/2] ^ = I «-U-'' /* t Jot 



1/V2" -I/1/3 I/1/6 
I/1/3 2/1/6 

-1/-/2" -I/1/3 l/v^ 



P~ l /4P = 








: Ol U* 4 A J wU-'l ^ill U >» ^Lp <£S£j.«yuMu IT' 1 AO OjSJ iJ- £/ 

5+5i + t -6-4i 
/} = -4-6t 2-2i 6+4t 
2 + 3i -1 + t -3 - 2t 

. IjvJLI iljUll j ji>- ^ 0, 1-j, 3 + 2 i. jij A(A 2 + (-4-OA + 5 - «') = 1 -e- 11 'Jl 

•U> jjfcu V [1,-1,1] X = Mi ittj 



1/1/3 r,8 -1/1/2 
-1/1/3 2/V6 
1/V"3 1/V6 1V2 



-2^(1-') -( 26 + 24 0/1/6 
1-* (2+3i)/</3 

3 + 2» 



: 4* ji«*LI u jfij 



4 = 



3 -1 1 
-1 5 -1 
1 -1 3 



i jjss. V ol^zT [l. 0. 1. 1]', [1, -2. i\'jJi ut jSUli 0- «Jb /4 J 'l^tl 2,3,6 01 

1/-/2 lA/3 1//6" 
1/^3 -2/-/6 
-1/V2 l/>/3 1/V6 

js~j Ui'ttl SJLJtf.1 VtT jtfl Ujj L. wJk, U» oi f> _1 /lP = diag<2. 3. 6). 



*a .am : oj^' J-* 11 



JSJ dJij ,4 J ^JUI U> iili, P-'yIP 3i>Ull Jj£ P tuUs, IT 



. Mj-wJIo- (°r)< (')^i-ilj o»j A 

'yft\ [ l/>/2 1/3^2 2/3 



1/y/l 2/y/6 
-1/V3" 1/^2 1/^6 



l/y/2 l/3\/2 2/3 
-l/x/2 l/3v^2 2/3 
-4/3 1/3 



1A/3 -l/\/2 -l/>/6 
1/^/3" 2/yJJ 
1/yJJ l/y/2 -\/\Jl 



l/v/2" -1/V2 

10 
1/V2" 1/V2 



. i-Ojill S»>-J S^tAM^I l»>i ^-b* *i>» 
. A J i-U-'l I* >i ^-Lp Ltiill Si 



l/>/2 - -( 1+0/2 

1 V2 (l-O^yT * 
-1 \/2 (1 -0/2 ' 2 



(J.) \ 



1 'y/2 -l/>/2 

1 
l/yT 1<V2_ 

.^5-i^ii>^ B=P~ 1 AP, jli «. 5a.Lcu P cJlTj Sltt* S»>L*. /4 v^JlT iij 4it - l "\ 

. VIII Si>ll o» jo \/J ^ SJ'ULI > Sjjj^ o*>=)1 Jrf-al - \ V 
: jcj-ja^l! oT j« (/ = l,2,...m) ^ OU+.Lil. jbi>— C ( - j B s o\ »J - u 

C = diag(C t , C 2 C,) J B = diagfBx.B,, B n ) 

R = diag^. fi 2 *«). J^T, C 4 =«f«fRi ib ^ liX * 

>j /2,/i jTS>-jj-c~^ v / = diag(/i./ 2 ), ^iT 1 C = diag(S 2 , Bj). j B = diag(Bi. B 2 ) ~ ^ 

jwal^J^a^,^ C j B = diag(fl 1 .B 2 fl») ^ jjS^ J" 3JU-I' > ^ SlUl^bJ^-Y. 

^ SjLlI Jul .Q^BAQ = Q^BP^N. > PABP- 1 =NQ~ l BP~ 1 P AQ * N : ufij* ■ M A 

. ^ J— AH 



-1^ S-TJi 



CJIT lii -TT 



A: ^-^J *e ji A J iOCl ^ j. U>i ^L* iJtli. <H A k Q ot & ( I ) 

£. A- = trace 4 fe . at^W^) 
t=i x ' ' 







" 2 1 -f 




- 

2 


2 


f 




ii ^ 


2-1 


) 


1 


3 


1 






-3 -2 3 




} 


2 


2_ 



Aojbi UjL^x muzX) eAij^y 

\ sjLii >jl 

. oA»LjL. <j j!S3 «JLyi» *i 4^*1^1 ^Jil «U»-L*il a ru£»'itf Lf>>d> I II 

: jii >j . >vJi jjLj t ♦ j. ^ aLii j jjji^ji 5,- jr ou * iss^j yjt. ,4 cjiriy 

Ai, A 2 , i-»U-l L>J i /i i>- iJLi>- <• ji^u. j4 cJlT lij III 
PMP = P'^AP = diag(Ai, A 2 A„). b & ^ p J-»*l-s* 3**^ *rs 

. III i»_^xJI ij 

•^*s«V £1 ji -1>-jj «jU «» r,- 4>*4«j olj iL»U- i*i A,j cJlT lil IV 

r f o_ <JI X.j J i-*-L*. 
: JUJI JSJUI IH ijfaji i^jfl JlS^^fl oU.ll. rt . jL-.--.bj 

J£i>l Jl X=BY *A*U ^y. <l wJCAX J^- & JTJIjUl^ .V 

: J _jJUJI 

Xiyt + A 2 y.f + ... + X n Yn (21.1) 
. A ii^L^J jjJIv-UJI ^1 ^ Ai,A 2 A r ^ r ^ 

i*U-*l L>J ( Ju» cJtTUlj ) juilT lij Li t «JLi»- ;U|^ o^i,*. jjSJ . VI 

■ *— rr 

^ li-uW ^.UL. J_^iJ LJti B^P~ l AP o\fj JjuUs. cJlTlij : a»1ju11 4jI*3311 

III ijliJI . ^ £ LjOJ SsilS^ j IjjuLu Silk. Lit uj&5 oU P" 1 = /»' jl i^- >4 

1 : Jj IS" L^fL-r. 

. >4 j i^.u:i ^1 t*>» i>* « ^ljl u.u ^.ll. jjSi >4 iJLv aut- «» J^^i vn 
r sjUi jxl 



4j>2 ttjiu* a*»L»! ciUji^M : OJlt^J'j i*i'*H J— U» 



Ml 



s^l-jli jj&i . Ai^ A 2 £ ... *A n . ,>jS^ ^ c^j a» a yJi^i s^ui witi of >j 

t ti *ijaj& oli _^wJLI «-u Ji. JSjJ . y4 J it-Liil ii ji«*ll ^ diag(Ai. A 2 A n ) 

I^liM ^1 ^ LA ( AU» olf ) jlT lil Ux.LT jc^UU. ol-JLi*. , jLdb*|^ jU>^ j j& VIII 

. ^lu. ( jm» lair iii ^ ) cjiriii J 

*2 J Oj^e**- 0>"sl«H X^BX j X^AX l>IT lij IX 

: JJ A"/!* Jye AT = CT ili jj* Ji>" <Jtf 

Aiv, + A?v 2 + -■■ + A r y r 

: Ji X' BX J>.j 

2 2 ii 

yi + y 2 + ... + y„ 

\\B-A\=o. jji*- j. hi 

. vL2»- jd'*'^* i» jjLal 5-^U-l ^xJi jl — X 

v aLii jat 

. ji. !juL^> t i-i. j* ii ji.nl ( LLu ) iiJj^ LurU- ^Jti <.»L>il » oLf^dLI ol — XI 

ii^L*. *JU X,j X 2 •■■ A„ ^ i-»U-"l L>J n «»- jo!! ,y iu i-i. ii^i-^. H ^JlTlil — XII 
«>U. Ll 7/ 7ijLA\ . t/'tfC/ = U^HU = diag(Ai, A 2 A n ). o JL U IjUj 

V £j ^ Aj «_-»-Laj o'Ji t H *ua ji\ <i ji.,«.C rj ioxJ ^li 1»»L. i*_i X, cJlT li} — XIII 

. Aj •■* — «j 

«» j jSca Ai 4 A 2 ^ ... 4 A re . <jj^d ^ j ^ H ij^jAI ii j<„fl.ll i^li.1 ^JJI ot ^ jid 

. H Ji^Lill J-l*-^J! L^LiJI Siji^il^ diag(Ai, A 2 A r ) 

*jLi;U i._vlL 4.:.. ^il jjU ji^aJI iJ *c j^jt- t ij* 1 4J^Dill oU j'* I ^f*^" ^ 

; Jj L *f j t ^1 _yi 

i*#lil pill ^-i" LA ( lajo uirijjj ) jlS" lij U_i i b-b-l_, jj^-UL. jb^^» 01s»_jjU*. jj^j - XIV 

. b'lT ( J«5i lil j ) I il ift 

It ^j*: . AA'—A^A olT lit U,_i v^** L-| n jaJ) ^ /4 iu^» « ji.*. & Syu 4j«lKiU CiUjn.nU 

t LiiUc 4Jj|^JLi 4JLIAI ^UjjImJlI c 4JL4A.I ilj^Jll vi>li jjL^LI < i ^,1"" oli j " -II ILi>.!jj«u ^.Ih-il 

. _^JI j i-jiIL«dl 4~> jA vi>l> j« ., «ii l t ILi. jL\ oU jjL.aH c iXiLdl oli j« 1 

: dlijpj WB = U'A'U ■V'AV = V'A'AU =U'AA'U = U'AU -U'A'U^ BB 

. IjjLLu ii _jjiv<u j^iy 5 =U'AU jli 4j4»-I j ii jjL<u t/ j i^llii ii jjL*. y4 vlJlS' lil — XV 

A 4JLJLI j^j^-j 



LJ u^sj jf,- ou i >i v^J" x.,- ^tfi j-ui i >l. ij^v L|^. jit, oir w xvi 

♦ 

5 — i ( Jut* c-ilT ) cJlT (il Li i^U i^LJL L.u-1 j ^.Li* A *~ ±J * u^So XVII 

: J— .if t Li 4nJ^T* 

a.Ui- j^iii^i^l oUU ^*U-'I pS8 ;>UI ;>sWH oL^dLloU 5-.^ cJlTIi] XVIII 

. jc^iii. bjir tst J L;ii iv-u;i ^ ( .us uir uij ) oir tit i t-u., .jctr 1 ^ ai*^-,. j/r xx 

. l^iS~ It 4»- jjjl j* j A Hj^L. '*» i~«U-'l ^JSJI till jjtjj — ^ 

: jCpI i -4 iij*-»Jl i-Tj- l/U- i-J A 4- ifc it ^iJ 

R = \(h+ik)I - A\{(h -ik)l - A\ = (A/-4) 2 +r/ 

-/* X jJU- t oil i i^ji . lili u j& (h+ik ) 6^/ lili j i-i-4»- *i j'-*- ^ Jjli 

. dli >j B X = jjSi ^ 

X'SX = X(hI-AfX + A 2 *'* = .Y'(A/-/4)'(A/-,4)A: + /t 2 j'x = 

< X' X b\j [(hi -A)X\'\(hI -A)X\ >= 0. JJ &J> U»j ^ ( h i - A ) X 4*dl u| 

. i^U- ^ jJV *Jl j A: = <jT ^1 

. Lf— J Li »X.Ll-. U jSo y4 iij ^L. iJiji*- « _jjL«1 iljLi. 1*»U- ^JU ^La-Loll ; juUUtAll OlfMdLI o\ ^ y — x 

: la* ^aLi A 

X[AX 2 = \ 2 X[X? > . Xa^*! = Ai4^ W 4 ,Y ? = \ 2 A: 2 . > \X X - 

•. ulx.Ui. jr 2 j ^ ul ^ A'" 1 A' 2 '=o "jj^i «JJ» >>i 5^ ^2 ^ I* j Ai^i^ = A 2 ^X 2 V 

lil ^ J i^UJl ^1 Ujki y-.Lv* *.>» ^U*. P- l AP ~*i b^J P JJuLi. « 4».jl - r 

: otj* 



A = 



7 -2 1 
-2 10 -2 
1 -2 7 



A-7 2 -l 
2 A -10 2 
-1 2 A-7 



A - 24A + 180A - 432 













-1 


2 


-1 




*i 


2 


-4 


2 






-1 


2 


-1 

















6,6,12^ ibUil »4» jjj 
^ X = 6 o-ii 



<JJT^^-** CliJW^^ (J**!*^ *1 ~ 2*2 + ^3 = jl 



X 3 = [1,-2,1]' X = 12 -4JU jiJj, ^ = [1,1.1]'. „ ^ = [1.0,-1] Od^lu^-ai 

l/VT i//s iV? 

1/y/J -2/yfe 
-1/y/l 1/y/J l/y/e 



P~ l AP =dlag(6.6. 12). <»:U mj«OU^ c t il JL. 

Wx-bx uiriii, («i.«2.. v .* n ) s&&-& at j$tejrBx 3 xax otnsi *j! ^ - * 
*i + A 2 y| + ... + \ n yl jj = cr iLt > jj^ jjj*- ^ t 

| X - ,4 = 0| .bull jji- A 1( A 2 A n ^y't +yt + ... +y=,Jl jfiUr J>_j 

Ji X'BX J A'-G^' j.L=. Ji> VII <j>J ^JtT ju-jj 

V\G'BG)V = /i lVl 2 + /x 2 v|+ ... + fjL n v* (i) 

. tfsi>^j i^ir )i-u:i (C iji , Ml . Ma n 

■• Ji (i) JjtV^HWJ^&jyU Hs diagd/^, 1/v r^ \/y/JT n ). >>U 



W'(H'G'BGH)W 



00 



: ^(ff'G',< Gff) W js^-l ^ ^1 JS^fl J W = KY juU=. Jj^e 
Y'iK'H'(?AGHK)Y = A^ 2 + X,, y 2 + ... + A„y 2 
X=CY^GHKY iUj* L^U- ^ ol 4* U£»., iTcTAGHJ i^tfl pill ^X lt X 2 X n ^ 

: ji ir x iy 2 + x 2 y 2 2 + ... + \ n yi Ji ^ x jj* 



cH++i : dg^rftj jjmn j^ai 



Y'(K'H'G'BGHK)Y 



ri + rl+ - + r. 



K'h'g'(X.B -A)GHK - XK'h'g'BGHK - K'H'G'AGHK = diag(A.A A)' - diag(X 1 . A 2 A n ) 

= diagCX-Ai. A-A 2 A-A n ) 

I XB-A 1 = feUI Ai.A 2 V ^ & & 



* = (GH)W = 



l/v/T" 1A/T 

l/2v^3 1/3V2 1/6^ 

l/3\/2 -1/3 

l/2v^3 1/3 l/6>/2_ 



i/n/T 






W 





l/V? 
1/2^3" 



WlW JJ q = = A" 



7 -2 1 
■2. 10 -2 
1 -2 7 



IT' 



1/3 
z 

a 



J! 



X'AX = A" 



3 -1 1 
-1 5 -1 
1 -1 3 



«U ^ J. iUjJI- c ^ t ^ Jr'+^+iy'. J! X'AX JSU 

|AS-y«| =36(3\-l)(2A-l) 2 . 

- 0< *''/^ (T 1 ^'*? = diagCAa.As k n ) = R J ^ Q ^ 

SjU C J ^ C = Q Bl Q-i , B 1 = diag(V^.vV 2 vT n ) orf^-U 

C 2 .= QBiQ-iQBrf^ = QB'tQ- 1 = QBQ^ = AA' JjiJ&s.j 
Oj&l»j.:^iiji^pjg±j J PP > = C ~ r AA C ^ C- l C 2 C^ = l P=O l A^sd 

• tf^-uLc P j c A= CPo\ > U*^ Ji 



JjjU «>**34*UJtt1 cjUjiL.11 : OXr^S J-ill 



1AA 



- Jh^ *i ottfl Xj = Xj of ^tf^ i = X i ? i X i . 

(X/-/1)(A7^I)' = (A/-4)(X/- A') = XXI - XA' - XA + AA 1 
= XA/ - A J' -XA + A' A = (\/-^)'(A/-^) 

: jli BX^ = (A 4 /-/4)^ = 0; u-> _^ u;t U , - <~>Uw «j X I - A 4*i loSC* ^ 

s'^ = dii-A^Xi = j (BT i )'(Bjr i ) = ^s'.b^ = ^b-s'^ = (Fx^b'a^) = 

la] j ) cJlT lil l^i t 5» j 4f-Ll> t. n l>- jjJI jy. j i»j j-. A ii ji.** jl & ji — \ 

: o£t U 



Ai 612 &13 
\ 2 623 








n-i 
62, n-i 



6m 
6271 



X n-i 




6n-i, n 
A„ 



: j. fii^j-d >U1I ^lu^k"^ Xj ^ ^'S^Jj^l 

AiAi + 612612 + 613613 + ... + b ln bi n 

B = dia, Vi. As A n ). jt } ^LJI ^ jL-i JJ ^ 6 4 y JTil ^sI-J LJli k loSC* j . . . jlill ^ j*«JI JUdl <ju«!l j ^il _,!! 

d^ij Mi = Ai a:l ^jt 2 = A 2 x 2 j! a yUi ji UxJ a x 2 ■— X 2 jt 2 „ y t = x, A', 

4*: IJi^j . xU% = AiXU 2 - jSOj ^i^'-¥ 2 = X 2 ^U2- : ^ J»l>l ittij Jf 2 /4^i = AiA2^i 

. ^^k. > If j. ^ i jSS Af, ^ =0 jli X, #X 2 jT Lc j Ai^i^ 2 = A 2 *iX 2 

/ xi - 12x^X2 - ixi = 40: >j>I (MM j»\ - \ \ 



X'AX = 



^ = 40 



(i) 



|A/-/t| = 



A- 1 6 
6 X +4 



= (A-5)(A + 8) = 



jJU wrfjDl J* u^Ult [23]' j [3,-2]' odjfto^i v^l*, -8 . . A, =5 jc^U-'l j^ i*tJ 

i o a /T5 1 

i yuA\ JSJJ j^l jc~iJt 



„ r 3A/13 2//131 



[3/>/T3 -2/V"l3~ 
2/ v r 13 3/\/T3_ 



" 1 -6"] |~ 2A/T3"! 
-6 -4 J L-2/VT3 3/\/l3j 



1-2VT3 3/VT3 



5y?-8 y 2 = 40 



. oil j ^ J>jJ& ^ <jt xe-j 

. jt JS Ji\ a- ^USII jM oUUil J v-^j" «^»L*)M o«""j • >1 *J>y W j jiJ i^JI o\ . UlSCiT Jw! Ji 
: jbBp.loliji-.LI , 3x 2 + 2xy + 2« + 4y« - 2 * - 14y + 2 z - 9 = £J\ £J 



B = 



3 11-1 
1 2-7 

12 1 

-1 -7 1 -9 



3 1 1 
1 2 
1 2 



\Xl-A\ 



A-: 



A -3 -1 -ll 

-1 X -2 
. -1 -2 \ J 



y /4 j ijai^uiiot 



= 



Ax = 1. 



B = 



B 2 



11 -1 

2-7 
2 1 



-1 -7 1 -9 



1-4 

10 

10 1 

-4 



D 2 



01 



{3x + y + * - 1 = 
* + 2z - 7 = 
* + 2y +1=0 



</ = - 4 : jf Z) 2 j.^ C (-1,0,4) jt x = = 0,Z= 4 J-J-l 
C (-1,0,4) 30JI S & ^j* jJ-JI o\j 4 jjLS B aJjj 3 rfJ LJ y< SJj ^1 

Xi* 2 + x 2 y a + x a z 2 + * = * 2 + 4y 2 - 2Z 2 - 4 = o 

, jc = jc - 1 >> = /.,Z = Z' + 4 ^ JUcJVI c/foL. <jI 
c/tfiU. jjSii [v,, v 2 , v 3 ] iji-ll ^jS^Jl E yjk y}i v,. v 2 . v 3 j> wiV 1 ^UlfVI jjj 



[x y z]. e = fry z] 



2V? lVT l/y/T 
_ -1/yT l/VT 



[4 -1 lj f3 2 2l [2-4 2l ft l"| T2 

1 4 -1 <*> 2 2 -4 2 -2 3 LM 2 

1 -1 J L2 4j L 2 -2 -lj b 2j L-l 2J 



( ') 



2/3 1/3 2/3"] 
-2/3 2/3 1/31 
1/3 2/3 -2/3J 





I A/9 


i/VT 




i/VT 


i/VT 







-2A/J 


l/VT 


M 





1 




-l/VT 


1V6 






1//2 


-i/VT 




l/VT 




i/VT 




2/3 


1/3 2/3" 









-lA/T 


(>) 


-2/3 


2/3 1/3 


<>) 




-l/VT 


1/^3 


-1/3 


-2/3 2/3 





(17) Jl JT^A' JjSc Lu^jift^! - u 



[ 7 _ 4 _4| T2 2 2"| p -2 1*1 [*2 1*1 

-4 1 -8 1. B = 2 5 4 A * -2 10 -2 1, 6 = 1 3 

-4 -8 lj I? 4 5J |_l -2 7j [l 2j 



(") 



2/3 2/3 l/Zy/l6 
-2/3 1/3 2/3VT&" 
1/3 -2/3 2/3VT6 



i/VT i/3vT 1/3 
-2/3VT 1/3 
-i/VT 1/3VT 1/3 



^(Xi/-^)/* = diag(0. 0. oli ? -1 -4P = dlag(Xi. X 1( 



■ Xj, X^j.. , X. 



...x n ), oir isi 



r+i' "r+2 

X1 -X r+1 , Xi-X r+2 Xi-X n ) 

. XI h JtJl «- 4 ^LJ t uUl ou M j Jjc - a -v 



\\\ 



. XIX j XIII ^ XII : olJUl _ , v 

108*= - 312^*2 + 17 % | = ^ ( r } 20** _ 2 4* 1 * 2 + 27 *f = 369. ( I ) 
*l + 2*1*2 + *!= » ( J > 3*2+2*1*2+3*1= 4. ( v ) 

. be Uic" o >J jjUJl rfJ LJ ut L| >4 J I^U i-J JT ot ( t ) 

. jjib > / - A j 1 + A il ( v ) 

. ( j-ujij* r« iJLit . sjuUi. a^i— s = (Z+^ritf-zi) ( r ) 
. Jlif jjSi /I- 1 uli silt jij i..(Jjj ii^i*- ^ ^jir lii *;! "- T • 
. A' J AfXL. o^Si A 6U i-lt; ** >— ^4 c-JtT lil *s\ - n 

^ H + iK jsCiiu ^(ia otr iM J ) oir im tjuu o jSta«,^ at ^ - r Y 

A!*!. A 2 X 2 A n X n . A A' J i,U.'i ^1 ( JJi cjlT lil j ) ilir lit l^i 

. i : ?b j fli t i} = 
. lilt jji- j <JLi*- *i jLjli. A O J& Ute Ai JiJI *i* 

. JU-.Ui; obi A j A B jU 
: ^ n if jaJI iu^il X ii^LaJ ;>J.I iljJI ot ^ jkS — x\ 

<t>(\) = (X-Xt) ri (A-A 2 ) r2 ...{A-X/5 

P^AP = diag(A!/ ri . A^/ r2 A s / rs ) (1) 

^'r,- °> ^l^^^ioli^i^JC/^ I ,2, .... ,j)^^>JI,>jJ 

•• ( I ) u*^l J»>« j ( y^fcl ) JPJ I J Xj J^rf JJI 

E { = PBiP*. {1 = 1.2 *) 

P -1 ^P = AiBi + A 2 B 2 + ... +A S B S 

>< = Ai£i + A 2 E 2 + ... +A S £ S (v) 

/ £> 0(O 

£ x + £ 2 +... + £ s = / (*) 
Xj i^U-'l i^iJ! ( ijj»; ) ^ui; ; ^ ji-; jj ( j ) 

(A^/-/4)£ 4 = 0. (i = 1.2 s) (J ) 



*•>• 4a>L«l <i*LJA\ oU>-ll : itxr^i cpUJI J-UI1 



pM> = p(Xi)£i + p<A 2 )£ 2 + ... + p(\ s )E s . 61* jc jjjjwi^ /> ( x ) jif lil ( £ ) 
>t 2 = X^Ei + A 2 .^ + ... + k 2 s E s , A 3 = Atfii + A 2 £ 2 + ... + A 3 S £ S . ... : : aUjJ 

£(A) = f(\)/(\-\i). (i = 1.2 s). j /(A) = (A-A!)(A-A 2 )...(A-A S ) >jM : ^1 

fi(A) = f i (\ i )E i . 

Ej Jf £ s'iV ( ^'-S* 'M j ) '^1 Ic-.* 4 £ s'dV # i» >i*J.I j& ( ^) 

. ^ Ej ii JT oli i-.UU ii ^i**. A CalT lij ( il ) 
: Oli KL5 i^A-*. /4 cJlT lil ( J ) 

/T 1 = Xi% + A~2% + ... + A" 1 ^ 
= A U * = N/Tifi! + Va1£ 2 + ••• + >/a^£ s 

J JJJIJ^Ii^; ( I) _ TV 



24 -20 10 
-20 24 -10 
10 -10 9 



= 49 



4/9 -4/9 2/9 
■4/9 4/9 -2/9 
2/9 -2/9 1/9 



+ 4 



5/9 4/9 -2/9" 
4/9 5/9 2/9 
-2/9 2/9 8/9 



A- 1 = 



196 



29 20 -10 
20 29 10 
-10 10 44 



fit* = 



" 38/9 -20/9 10/9 
-20/9 38/9 -10/9 
10/9 -10/9 23/9 



■J (r) 



. jbJjJLJ B 3 A' Oli t B i»ljJLj j 4.*Uaj ii ji^i* A ColT lij «jl j> — T K 

■ ( t£ ) T "V 5J * — LI ^ JLis-l : jli jl 

H oJK Sjt. j» Si j i/ ijJU.1 j ii ^o«a. J>- <>li *iU j»i ii jjLa. <4 lioli" lif *jl — V ^ 

A — H U b^i^f- 
. f/ = H l A } H 2 =^A A iWUL # : aLijt 

j& y*~A\ ( iaii v^jlT lij j ) cjIT lij Ipi \Jia A ol» »iU ii ^i... /4 cJlT lil d & j - r • 

. jcJiV t T^ *)t-ll j jljll 1/ j H 
ii a»- y (i»ii cJlT lil j ) lil t» ij^LJ ii ^i-«l i^li. j^j ^4 i« jil ii C)t - r ^ 

. i-.ilii ii i/ — 1 /Iff Oj^j i..* H Vr>» i~» 
i^LA-'l I^^J ( ixii Co'tf lil j ) lij g yd\ »Jb»:, j±j ( i-i. y» ) il^. i.c.«»- ii ji-*. 0? — t T 



C = b~* S" olj au > b = / + a otj /< u! j*>J- rt 

.\^J^j A J Ult'l ^1^(1) 
SWJ U&U., S^l ,u*t ^ ^ W J^ili ( W)S^vy-5*>U. >4 CJIT lij (i) 



/(A) = OnX" + a n -iA n 1 + • • • + a x A + OqA (22.1) 

o oir iii r (x) =o w^jj oi>ir jL, ^ (22.i) a f = o jr cJir isi 

f(A) = a A° = a 4 ^ 0* • f^' ^ *w « *r J* u* 4 (22 . 1) J>U lUli 

. rf Jb-l j ^ ^ j«tr oli ( 22.1 ) j «„ = 1 olTlil 

. F J* F [ X] ijO-l otjgtf* Jtf a ( 22.1 ) cl^T ^ 

jiki o^. * *uf ,>. ^-r f [X] j^r jr Ujo^i iij : ci^ai fc*»M 

/(A)-g(A) = g(A)-/{A) , /<A) + g(A) = g(A) + /-(A) 

: <Jb it i~jjfl ( X ) j w ir jJJI ^ / ( X ) olf lil 

a = m cJlf lij m J»jT5f *»->>,>..» a < m OIT liS{ /» ~*~ jjfl ^. /(A) + g(A) ( i ) 

. n > m OlT lil « VjjII^j 

. m+ n *»rjJ&cs.bjZi /.(A)-f(A) ( ii ) 
g(A) = 0. oli /(A)-g(A) = &e / ( X ) -,fc OB* lij 
A(A) = *(A) . jji A(A) -g(A) = *(A) -g(\), , g(X) * OtT l^j 

* (X) ilu^j 4J 4^ I j£ ^ M F { X ] AJ *- rfjjsT ^ ( X ) ^ ^ / ( X ) ilT lil 1 

* f <W ^ J^*tj*u* J iyJ-lotjjsT^ c^J it Uf r ( X ) ^ F [ X ] & r ( X )j 

/(A) = h(k)-g(k) + r(A) ( 22.2 ) 



g (X ) jl Lili r ( X ) = 61T lil . g ( X ) J* / ( X ) jb r ( X ) La ^^J 

./(A) /l ( ^ ) j g ( A ) o\j f (X) ^ 

g (A) = c JIT lil J hrjji\ g ( A. ) olT lij . /(A) - h(\)-g(\). jl ^^J 

Jill j* *J1 t /- > CoL* >JI jf y> . «ib" ill J-l jJI Jl JJUxJI li» ^ Uli c-tt ^ c 

jsojl uju-i j*. > jjudi jjU- j* j t i jjj-i ji- ■ j,u- > A 2 . 3 of : \ Jtt, 

*U* cfx_ (ijJU.1 jU5M Ji. > JUL j ) ^LJLLI *Ml Ji- J* Jl>^i J,tf > A 2 +4 0? 

. <A+2i)(A-2*). JSoJL jl4P^fl Ji- J* 

: JUI JS^JI (22.2) S*JI L* itLi . g ( A ) = X — a j ^ j^T ^ / ( A ) ^ ^SUI iUjfci 

f(X) = A(A).(A-o) + r ( 22.3 ) 

: oj&j f ( a ) = r ul ( 22.3 ) <j* , A XJU- r 
• / ( a ) oj& JUI li* oli A JU Jb > Jv-: J~VJ» _ a j* f ( x ) pi lij JI 

/ ( a ) - ( iii ulT lib ) olT til / ( A ) ^j^l jJ ( A — a ) ujSC .III 

S(M.> / (M iTjU- (p-U^j iulig(A) , / (A) *T A (A) ^ lil I <Mfl 4>i~3l1 i^AS&f 

: otr liit* ^ ( a ) j / ( a ) ,> ja ,j^t ij jii. r u *ji d ( a ) j^u 

d ( X ) ( i ) 

£ ( X ) j / ( A ) JSD iJ^ r li ( A ) ( ii ) 

d ( a ) j ic-ti o^s; g ( x ) j / ( x ) jsj -i^ r u jr ( m ) 

«iU t L_*. a^lj j LJ F [ A ] ^ ^u- ^jfi g ( A ) j /( A ) OlT' Ii) VI 

: ^ k [ A ] j </ ( A ) j jA>- I jjiT /" [A] J 

<*(A) = A(A)-/(A) + k(\). g (\) (22.4) 

(X) = 1 ^» L> ^1 il^ill r LUI oli ^1^* g (A) j. / (A) ^ jj^LJ jjr^I! ii ^Lttl r UI! OlT -lil 

A^sA + S j* g ( A) = (A 2 -i)(A 2 + 3A+5) j /(A) = +4)(A 2 +3A+5) J ^1 iijjtll ^lili 0| I-T Jtt»; 

6 jSi (22.4) 

A 2 + 3A + 5 = \f(X) - 1«(A) 
5 5 

: ^li.ol. (1-A 2 )^/(A) + (A 2 +4)vg(A) = 0- .La.IMj ' 
g ( ) ^j^-l a^J j < n irjjJI tfi / ( X ) ^1 j;tSU ^1 iJ j^I! ^Ull jlf lij V 
ijj- iw J»I ifji a ( A ) j« j jjiT a,;.^, t jU tuii t 0</n S^-joi) 

: i^So n ci-jj 6 ( X ) 

a(A)-/(A) + b(X).g(k) = 



: 4jJA» Cil 

Ul <!U F[X] Cr>J^ j? /W i»lT, F [X] i JI>«U jjii j* g ( X ) OlT IS!- IV 

. ./ ( X ) C L-J Ujt g ( X ) OjC-il L.U / ( X ) J I^U" g (X) 

Lu j jrti jp ^ / ( x ) h ( x ) f-Si Jij^u j^ii > g ( x ) jir lii .vii 

. A v *) j /• ( * ) 

fix) ■ g(h w m x > j i^u jr air 'Mj jjJ^U (x) j f ( x ) air H .vm 

. A ( X ) J I^U oji 

: JSlsJL F[X1 j / ( X ) s£ JT S^UT j£r IX 

/(X) = c 9l (X)-fc(X) • • • 9r(A) (22.5) 
. F | X ] Jlj^AJ JjLJ > oyt- ^tT ( i ) j iiU c ^tO >v 



t j^u- Ijrif ^ 4iji i FIX] j oj*- sjf g ( X ) j / (X) OlT lil *jT — ■» 

j! jt j^iT yL* jj5L U r ( X. ) F[Xj j r ( X ) j A ( X ) uiV- j 

: jjTo ) g ( X ) irj^Jr- Ji' »>* 

/(X) = A(X)-g(X) + r(X) (i) 

n n-i : j> yd 

/(X) = a^X + «n-iX + ••• + ajX + oq 

g(X) = ^,X* + frm-i^" 1 +'•■■ + b t X + bo. b m 4 J 
it jSCj /it^/jj? u *; > iJ»j>rt jlT l SI ji / ( X ) ^ OiT til ij^l »i» ji jJI j* u| 



/(X) - r^X g(X) = / X (X) = c^X + cp-iX + ... + c 



A (X) = X ie- L*^ as 6jS5 LiU g ( X ) j. Jif ij. JA ^ ulT J /, ( X ) - olT lil 



/(X) - ^X n "\(X) - ^X^"%(X) « JKX) 



V>>,> J»^Vji,> j^jJJ-I >i-»i-J <jj& r ( A ) - ( X ) lib t ^1 y-lj t Lili 

. * ( M 

/(A) = A(A)-*(A) + *<A) j /(A) = A(A)-g(A) + r(A) 

• ^j&j £ ( X ) * ( ) j ' ( X ) d-- 

*(A)-«(A) + r(A> = *(A)-«(A) + «(A) 

[*(A) - A(A)]«(A) = r(A) - s(A) 



Ik (A) — A( X )] g ( ,X ) m r (X ) _ s ( X ) itfl., 

. r (X)-* (X) - j k(X) - h (X) -= ttj . Ar(X)-A(X) = o^. JJI <J U- 1 .LS-G m ^ a, jl J 

. £-«=~j r (X) A (X) ot ^ U*., r (X) = j (X) j k (X) - A (X) C»t tf I 

r -u u *u t u. or >»« u j g (X) j / (X) uir isi *s1 ^ - Y 

: bji <i--^ F j k (X) ^ A (X) j jJ^ t jKiT Jr IT (/ (X) d JL±- 

<*(A) = A(A)-/(A) + A(A)-g(A) (a j 

■V («) > J-^j f W J f^a» J-UI > b m £~r d(\) = £ g (\) m /(X) = olT lij 

^x)-v l ^a> = i 

: ol I ijidl^ jj^iJ. /(X) Vj^^ g(X) (j^l^ 

/(A) = 9l (A)-g(A) + r x (A) (i) 

V *g(X) aj* 'i(X)=o air isi . g(x) v» J* 1 ^ ^ ^ *U r,(X) =0 0^^ 

kfr)=b m - 1 j h(X) = ^ (a) > J-*., 

: Liji r,(X) o !i l 
S(A) = 92(A) -r^A) + /- 2 (A) (H) 

$ (i) *3li i- 2 (A) - o i,r • *"i ( X ) >> Jit *r o* b & J jl r 2 (X)-0 b JL, 

r i(A) = /(A) - ? 1 (A)-g(A) 

. ry (X) S f«HI J-ULI > ^ ol (a)>l^J^j 

: UU r 2 (X) ^ ilf lij 

'itA) = ?3(A) -r 2 ( A) + r 3 (A) (iii) 

> (") -> (0 0» ^]» '3(X)=0 olT lij . r 2 (X) V ^ ^ V ^ J^. ^ ^(X) = 0i* 
^(A) = S(A) - ^(A)-^) = g(A) - g 2 (A)[/(A) - <7!(A)-g(A)] 
= -<?2(X)-/(A) + [l + gi(A)-? 2 (A)]g(A) 

r t(A) = 7i+ 2 (A)T{ +1 (A) + /-i+2(A) (i v ) 



r s -z(\) = ^Ts-iCA) + r s (A), §(AW (v) 

's-ifA) = 7 s +i(A)T s (A) (vi) 
(iv) JjT a bi*l.ifj r,. 2 (X) L«l r i i *;U( v ) r,.,(A) ^ r r (X) al (vi) 

*f r,(X) ot ^ai-i . (vi) J) Spjll i^b IjS^j . r,_ 3 (A) ^ r,(A) o! J 

i(X) = c-S(X) M c j» r s (X) J f4HI J.UI ilT IM . ? (X) } f (K) & 
: (ii) i^^Lj 1(A) = /(A)- ? x (A)-g(A) = VM-M) + *t(A)-«(A) (i) ^ 

r 2 (A) = -fc(A)-/(A) + [l + ?i(A)-? 2 (A)]g(A) = h^X)-f(X) + k^X)-g(X) 

: Ji-j UiU r 2 (A) j r,(A) ^U-ij^lilj (&(A) = A(A) - &(A) -r 2 (A). (iii) gUJLJ 

r 9 (A) = [l + 92<A)-93(A)]/(A) + [-<7i(A) - g 3 (A) - ft(A)- fe(A)- fe(A)]g(A) 
= kj(A)-/{A) + *3(A)-g(A) 

: ijl^l j LJli LajC tijj 

»s<A) ». hs(X)'f(X) + *s(A)-«(A) 
, Vj iL. lTrf ( A) = c-\(A) = c^A)/^) + c -1 A s (A)-g(A) - h(X)-f(X) + A(A)-«(A): J 

. jij-^* J s»- J (k) <Jl»^j il Jm 

: j (X) dj^li-f-iaiiArjT - r 

g(X) = A* + 2A 8 - A 2 - A + 2 > /(A) = 3A S + 7A* + 11A + 6 

. ID '*iJU\ JS^JL </ (A) ^ 

/(A) = (3A+l)«(A) + (A 3 + 4A 2 + 6A+4) (i) 

«(A) = (A-2)(A 3 + 4A 2 + 6A+4) + (A 2 + 7A+10) (") 
A 3 +4A 2 +6A+4 = (A-3)(A* + 7A+10) + (17A+34) (iii) 

j 

A 2 + 7A + 10 = (-^A + pj M17A+34) (iv) 
7„(17A+ 34 )=X+2 : j* ^1 il j^ll r liJI il 

jl (iii) gsLJ 

17A + 34 - (A 3 + 4>? + 6A + 4) - (A - 3)(A a + 7A + 10) 



(ii) X 2 +7X+10 
17A + 34 = (A 3 + 4* +6A+4) - (A - 3)[«(A) - (A-2X# + 4# + 6A+4)] 
(A* - 5A + 7) (A 3 + 4# + 6A + 4) - (A - 3)g(A) 

(i) & X 3 +4X* + 6X+4 p^yAj 
17A + 34 = (A 2 - 5A + 7)/(A) + (-3A 3 + 14A 2 - 17A - 4)«(A) 

: J 

A ♦ 2 = -L{>? - 5A + 7) -/(A) + j^(-3A 3 + HA 2 - 17A - 4)-$<A) 

0* *(X) i^Ji-l j^j < n a* / (X) j^D &J&\ ^Uil WTIiJ «il jij, - ( 

m Jif 4_3p- «(X) t ol yL* OU.jUV a>m- Ijjtf* o--^ *5U 4-1 jJI tf jUV 0<w o- jjfl 

: jj^jijS II ^J&e^jj * (X) j 
a(A)-AA) + 6(A) ^(A) = (a) 

g (X) j /(X) J jtA\ d^l r u» j» </ (X) =jfc 1 ol »iJ 

f(A) = rf(A)- fo (A) ^ /(A) = rf(A)/!(A) 

« J* 1 V-jJ^ «-(X) ., n j-jrf V-p J-/(X) d-- 

«i(A)-/(A) = g 1 (k)-d(k)'f 1 (X) = *(A)-A(A) 

«i(A)/(A) + [-A(A)-rtA)] =o 

•(«) > J— 6 * ^ * (X) = -/(X) ^ a (X) = ^(X) U4d IM rf ! 
«;! IV it,** iau ^ . w*. (a) iljL; ou^ g iX) j / (X) at »J t ^ j. 

: OjS, t^c. k (X) j A (X) ijJ- IjjST 
*<A)-/(A) + *(A)-«(A) = l 

«(A) = a(A)A(A)-/(A) + o(A)-*(A).g(A) 
= -*(A)A(A)«(A) + a(A)-*(A)g(A) 

J &y <u* (a) a*J c-ir iii > . ^/i u, jjj . fl (X) ^ g (X) a!., 

• U-i g (X) J/(X) 

. : Jldl J£db f [X] /(X) j» Jf SjW «;! - . 

/(A) = c - 7i(A) • %,(A) .:. <7 r (A) 

/(A) = a n ./ l( A> <D 



fa) = «n-«(X)^a> 

vj^u jir tii . Sijkji j,^ jic (ii> ou * ji>^u j,u > h (X) j * (X) j* jr air uj 

: <jf u> *iA^ljJl oU jU 

«n * Pi(X) • PjKX) • • ■ P S (X) ( a n • 9l (A) - ?2(A) .'. . 

. ^1 p ( (X) J- p* 4JU Pi(X).p2(A) ... Ps(X). pi 9l (X) o! U ; . j > r L^i o^LU" 
* * (X) = Pi (X) oli Jl>**l Pl (X) o\ U . (X) .jL»l ^ t fit 
o\k^S^j q 2 (.\) = P 2 (X) oi^.ti.U.li-U^utA,^^).^)...^) ^ fc(X) V 
S^l SljLlI jl U p r *i(A).p r * a (A)... p s (X) = 1. o\j i = 1>2 r ^ ?/ (X) =/?i (X) 

. «JU-^I U*y .J U_^J .Jij r=J Uli j'.r. - 



•iUlual J3U4, 

£ (X) /(X) V» J»T f(X)+*(X) Vj^ v Vis. J»f - i 

. Ill ii^l^ - v 

£ (*) ± A(X) ^ «iU h (X) j g(X) ^ /(X) ^ lij J - * 

* [X] ,> g (X) j / (X) . > Jjf ai.l ^ ^ j.tf'ojSLjJ lilT, I jv tu> ^ - ^ 

. IV J ^1 JSltlb ^1 £l jLtll r UJI ^ J, Le JSU j» - , . 

/(X) = 2X 6 -X 3 +2X 2 -6X-4. g(X) = X A - X 3 -X 2 + 2X- 2 (I) 

/(A) = X* - X 3 - 3X 2 - llX + 6 . g(X) = X 3 -2X v -2X-3 ( v ) 

/(X) = 2X S +5X 4 +4X 3 -X 2 -A+1, g<A) = X 3 +2X 2 +2X+1 ( r ) 

/(A) = 3X 4 - 4X 3 +X 2 - 5X+6. g(X) = X 2 +2X+2 (^) 

A 2 - 2 = -l(A-i)AX) + l(2X 2 +i)g(X) (i) 
X-3 = -X(X+4)/(X) + -^(X 2 + 5A + 5)g(A) (wi) 

Id 13 

A+l = X(A+4)/(A) + ^(-2A 3 -9A 2 -2X + 9)g(X> ( r ) 
1 = 102 (5X+2)/(A) + ^2(-15A 3 + 44X 2 -55X+45)g(X) (j) 

VI o>JI ^ - , , 

^ *(X) = rf(X). A(X) g (X) j f (X) J ^1 ilj^LI r UJI </ (X) > >l. : a Ujl 

. t,U h (X) jl (X) o ^ <jl Ul 4jf ^ 



Jim. J* J>»J1 cAJS. : Oi/AJlj jun 



. VIII j VII jojtfl^ - >T 

. a (X) ou g(X)- a (A) ^ g (X) c L-i UjT / (X) olT lil ^ - *r 
f(X) Cy k»U- j J? * S <M J / (X) J d J^ 1 ^ uil *1 - U 

- iijLtii ^uii ^( . t - f • J ) ^ l d * 4U ^ • ^ c,jSi -' * (X) J 

: 0* J^J (a* • f -f ) 

/(X) = X 3 - 1. «(X) = A* - 1 ( ') 

/(X) = (A-l)(A+iftX+2). g(X) = (X+l)(X+2f(X-3) ( v ) 

(X 2 -l)(X 2 +X+l) - ^ . f . f j X-i; - £. f . J (I) : 
(X-l)(X+lf(X+2) 3 (X-3) -y.f.f j (X+l)(X+2); -£..f.j(v) 



= /J 3 - 3^ - 9/4 - 5/ 



J 
m<X) = 



A = 



1 2 2 

2 1 2 
2 2 1 



<f>(X) = X s — 3A 2 - 9X - 5 ( 1 ) 

X 2 - 4X - 5. m (i4) = (v) 



/(X) J jV c il &jt /(c)=0olT lij / (X) >jiL\ ji£j >L. *;] c iJJ o* ~ »v 

- / (X) J-'j* J* ( X-C ) ( JJi illS" lijj ) oir 

. /' (X) J ( *-l ) S^U? jvc it^C) / (X) = (X-c)**(X) o! » - >a 
/' (X) j f (X) JSlJ Tjif. c ( JJi ulT lib ) olT 1SJ !,.» /(X) J \<k li**3 j* jir c ol (v) 

. </(X) Jj^L! L«H» Of ^yrtj F [X] j * lo- j«>«<- j~ £ (X) j / (X) - u 

g (X) j / (X) j ii j^ii r u« z> (X) oir iii 4?T o*j< . f ^ ji- J * at 

. Z>[X]=</[X] 5U« tf[X] it>jL»l* 

rf(X) = A(X)*/(X) + A(X)-«(X). /(X) = s(X)'D(X). g(X) = t(X)-D(X). : 

0(A) = p(X)-rf(X). j 



5 S — 1 

a $ A + o s _ 1 4 + ... + aiA + oq/ 



i4 j 



Oii(A) Oi 2 (A) ... <h n (\) 



^(A) = Ea 4j .{A)] = 



(23.1) 



a*i(A) a w2 (A) ... a wn (A) 

. ( A iiji**. ) Ll* V «» >L*. 

>^ ^3- /< (X) iti- j*. (23.1) U fajl^H flf/ (X) ^1 jlj^J,!,^ 



-4(A) 



A 2 
A 3 



A(K) = ^a* + Vi^"* + ... + + Ao (23.2) 



+ A + 1 A 4 + 2A 3 + 3A 2 + 51 
_ 3 -4 A 3 -3A 2 J 

(X) I 0£j SiLi iiU l^L j,^- . n VjJ „ ^ ^ ^ 



*A) = ^A^ + Ap_ i \?~ 1 + ... + A r \ + A 



(23.3) 
j 

(23.4) 



B(\) = S^A 9 + fi^^A 7 " 1 + ... + B 1 \ + S 

.#=•,1 ,2, ..p) (t iJ/< r -i? |J /»=^^ J,,* (A)=2KA) ' ^ jLj- Wi(23.4)X23.3) jo j. 
A &JHi^ jr c-r e=S C (X) 14- V j» ^ (X) + B(X) t _yA\ 



t.r 



.P + q 0*<*-j> JiJlV ^ jf li^^ A (X).tf(X) J^L- ul 

P+* tf/J 5 (X).^ (X) , ^ ( X ). B (X) ^ 6U iU > i* (X) ,? ^ (X) „f lii 

. ^ c- k >T ja « X (23.3) ll^ULI .^JV 



Uili (23.3) S \ = k L^; Ji 
A(k) = A p k P + Ap^k*' 1 + ... + Aik + A 

Ag(C) = ^C*+ A p _ x C*- x + ... + ^C + ,4 



(23.5) 



C= 3 ! ' ^ 



\ 5JULI >jl >*i(C) 



^ (C) 



C p A p + C* -1 ^ + ... + + ,4 



(23.6) 



E3E J* [::][: 3 ■ [;:;:] ; 

[3 4] [0 J + [ 3 J [1 0] + [-2 2] = [ 7 27] 



* 9 cj«- 1^ (23.4) j (23.3) J Jj4 j.| KjfF B (x) J ^ (x) j 

Qt (*•) , *i(X) ; g 2 ft) , * 2 (X) v>~^'c.i^£ J TvjJ^4rji«iU 1 au > 

rJtUji^ i^,* (X) ^ J-jrf^J. ,t l>- UIJ? a (X) , if.V)^ jra^^ 



4(A) = &(Ayfl(A) + R t (X) 
A(\) = S(A)-<? 2 (A) + K 2 (A) 



(23,7) 



(23.8) 



* (X) * A 2 (X) - air lib (X) J ^j-L-U ^ * (X) oU (X) -OOlTlii 



4(A) 



L A A 2 + aJ J4(A> - L 2A 3 -A 2A 2 + 2A J ^ • r 

_ [>-! A-i][a 2 + i 1 "I f 2 A 2A + 3T 

L 2A 2j[A A 2 + Aj + [-5A -2Aj = (\(A)*B(A) + Jl t (A) 

L A A 2 +AJLa-1 1 J 



*<A)-C 2 (A) 



/4 (X) J jM U-U B (X) b> OjC.j 

r aLu ja\ 

5(A) = + 6,^ A*" 1 -/ n + ... + M*/„ + M n = *<AW„ (23.9) 

j>u~ a> w jjiTjT ^. jjoj B (A) = 6 (A.) .l„ ^aJI jjjO-I jj . ^jj* *;l 

: oli B(X)=6(X)./ ulTlil (23.8) j (23.7) j 
4(A) = Qi(X)'B(\) + R X (X) = S(A)'<? 1 (A) + /?i(A) (23.10) 

: t JU* 

^ , fx 2 + 2A A+ll ., . .. , 

: »j£?> B(A) = (A + 2)/ 2 . J /1(A) = 2 2A+1 

A<k) - [a- 2 2 ]fr a! 2 ] ♦[!■ :i] = 

: Mv^.j >4(A) = b(X)'h <?i(A) oli (23. 10) ji?, (X) = jlf 1 i| 

j>*v~ j>b- «~JUI n ir-jJ j- /4 (X) = |a,y (X)] ijJ>- ^iT JJL ,H 

6 (X) >«~iJ1 JJb fl l7 (X) -U., JT(.kii ii|j) uirii!5(\) = b(X)-l n J>* 

JtfO^ufl ij-jOJIjy.iu^. 4*^1*1. 5 = [6 f; ] jl^yiJj (23-3) J Ojl^JI X A (X) jScJ 

: ul UJCc «iU oil > X / - i j! Lt , F 

-4(A) = ^-(AZ-fi) + R 1 (23.11) 



.4(A) = (Xl-B)'Q 2 (X) + K 2 (23.12) 

: j»J j! j£c X J- UU /i 2 j /I, 
ZjU. A = X/-B > (23.3) j^jl^Jl /< (X) jj-U-I ^ til .III 

Rr = ^(B) = A p B p + Ap^B*- 1 + ... + AiB + A 

j 

# 2 = ^(B) = B p A p +B p ~ 1 A p _ i +...+BA 1 +A 



. Ill l>dl ^ jlij tf 2 =,4 £ (5) j R t = oi^rJliLI^. 

= /(A)-/ = a p l\ p + a^/A*' 1 + ... + fll /A + « / 

: J o^i;LU- jU^SC (23.12) , (23.11) j ^jl^ljvJLfl^ 

«i = « 2 = a p B P + a p _ 1 B P ~ 1 + ... + fll B + « / 



UU 5 — ill Jlj > J-rf X /„ - B > / (X)./„ ^ ^ li{ .IV 

R =f{B) b&^Xfr 



/ (5) = o ( jjioiriiL,) oiriiix /„- 5 — an / (X)./ Brf ^ j>*-. .v 

jl (6.2)^2^ . SjjjLl«M«. 9 (X) = | U-A |=0 j 
(A/-4)-a<U(A/-4) = <£<A)-/ 
: rff *(/*) = of . F ii^Jlj. gJ^Jj XI- A >^jaj,U 9(A)./ 

9 (X) = IjUl^L-jic - [ fl/y ] ^ ii^jr.VI 

2 f 

tf/i • A 3 -7A 2 + llA-5 = 0. ^ = 1 1 3 1 

2 2. 



t aLii Jul 



17 12 6"j |"32 62 3l"l 

6 13 6 ^ = 31 63 31 

6 12 TJ Jj31 62 32J 

32 62 31"! T 7 12 6"] T 2 2 ll [i ol 

31 63 31 - 7 6 13 ( Ml 1 3 1-50 1 

L 31 62 32j [ 6 12 7 J [l 2 aj [p ij 



= 



^ ■ C HE 3 * C "3D 3 * C 3 ■ n 

fl ? cJtTlilj (23.4) j (32.3) j jJ^jljJi lv* 5 (X) ,4 (X) iilT lil *jl ^ - t 

0i (X), /fi (X) ; Q 2 (k) j R 2 (X) : So-^jv^- ^oi^jiT C j? 

fi (X) Vj-* $ irjJJ* J l >» Ojfc.olL! fl 2 (X) j tf,(X) JT 

^<A> = & (A) -5(A) + Ki(A) (i) 



-4(A) = B(X)'Q 2 (\) + « 2 <A) 
: >>J K,(X)=A(X) j (X)=0 J (i) oli ?>/> jlTlil 

/<(A) - AfiB^Bfoxfi-l = C(A) 
. P - IjeJijJV ir^^j^i ^ J >-JI C (X) 

£ (i) liiji ? u* Ji" *r ^ lyw» C (X) atTISi 

*i(A) = C(A) j Ql(X) = ApB- 1 )?-* 

: jjScJ <7<j- ^ C(A) = C S A S + ... jlTliJ 

^(A) - ^5" 1 B(A)A^- £ ? - C s S- 1 B(A)A s - ( ? = D{A) 

£. (i) 4_^' Uli «/ f L-i D(X) jlTlii 

«i(A) = D(A) , &(A) = ApB- 1 )?-? + C^A 5 "? 

l>u. o^j it Ul jjju- Jl il^l J j-c Liji C (X), Z> (X) • • • *r v-flii. 

: j-Lj (ii) > ^'JJ 
A(\) - B(\)B- q x A p \P-<l 



t.v 



•rfJ 151 uij-s*' OUjj« f U"l iljS 



fim-r 2X2 - A "* 2+ *-il , m [V + 2A 3 -1 A 3 -A-ll , 
* X) -U' + 2 A 2 -aJ ' " (A) = LA3 + A^1 A= + lJ^ ! '^ r 

Qi(\).R x aY. Q s (k).R 7 (\), o\hjLA\JL^.j\ 

A(K) = fi(A)-<? 2 (A) + tf 2 (A) ( V ) 4(A) = «?i(A)-B(A) + /?i (A), (I) O.^^ 

. t sjLii j ir 



-4(A) 



1 




H: H:H: "Mi t 
■» ■ [: 1 * ; [i -i] * ♦ [: i] 




A(\) - A+B? B(\)\ z 
C(A) - C 3 B^B(\)\ 

D(X) - Z) 2 B~*B(A) 



[::] 

2 2*1 

, 3 >J 



A 3 + 
A 2 + 



5 l A+ r- 13 3 1 _ T-6A-13 5A + 8] 
-2 3j |^-9 5j " [-2A-9 3A + 5J 

^A 2 + c 3 A + zW = g i] A2+ [4 5j A+ J- : ej 



= J»l"v-J (I) 

= C(A) 



*i(A> 



[A 2 + 4A + 4 A 2 + 5A + 6 
2A + 4 3A + 5 



-4(A) - B(\)BpA A \ 7 
£(A) - fl(A)S? 1 £ 3 A 

^(A) - fi(A)B 2 " 1 F 2 



MHM ■ [- .1::] 



= E(X) 

= F(A) 



= * 2 (A) 



[A 2 + 4A + 4 2A + 2~| 
X 2 + 6A + 9 3A + 5J 



dUT, v<* , ^ 3 V LJ. ; j;JLI l^L. j^" .4 oi iii- fjii-i A - 



1X1-4 



A-l -l -2 
-3 A-l -l 
-2 -3 A-l 



1 1 2 
3 1 1 

2 3 1 



= A. 3 - 3A 2 - 7A -11 = 



4 3 = 3^ 2 + 7.4+ll/ = 3| 8 7 8| + 7 



r8 8 5 
8 7 8 
13 8 8 



1 1 2 
3 1 1 

2 3 1 



I 0"! [42 31 29] 

11 1 0! = 45 39 31 1 
lj [53 45 42j 



3/ + 7^ 2 + 11-4 



l{_ 7 /-3/l + /1 2 ! 



[42 31 29"] 1*8 8 5| fl 1 2l |"193 160 144~| 

45 39 31 + 7 8 7 8 + 11 3 1 1 = 224 177 160 
53 45 42j |l3 8 8j [2 3 U L 272 224 



: uL-j 11/ = -1A -3A 2 + A 3 . 

[112"1 ["8 8 5"]) 

3 1 1 + 8 7 8 > 
2 3 lj [lS 8 8_ ) 



If-?/* -1 -3/ + /i| 



:i 



5 


-f 




1 










m 

1 


1 


2" 


-3 


5 


- 33 





1 





+ 11 


3 


1 


1 


-1 


-2 










1 




2 


3 


1 



s 



-8 -24 29' 

= — I 40 -1 -24 
121 1 



[-27 40 -8_ 

- P *r j^I o- x j j£ A(jt) ol j n jjJI /J iu^ L^U-i ^1 At. A 2 , • A n J^} _ « 

\\I-A\ = (A-A!)(A-A 2 )...(A-A n ) (i) 

j — *^ 

k(x) - c(.s l -x)(s 2 -x)...(sp -x) (ji) 
h(A) = e(s 1 l-A)(s i l -A)...(spl-A) 



= c*\, 1 !-A\-\M 9 I-A\...\, p I-A\ 
= JcCai-XjXsj-Xa) ... (si-A n )j 

•{c(s 2 -A!)(i 2 -A 2 ) ... (5 2 -X n )l ••• \c(*p -*i)(sp -A 2 ) •■■ -X n )l 
= Jc($i-\i)(s 2 -\i) ... (sp- 

•{c(4!-X2)(S2-X 2 ) •■■ (Sp -A 2 )| ••■ lc(s 1 -A n )(s 2 -X n ) ... (Sp -A n )| 

= A(AiU(A 2 ) ... h(\ n ) 

(ii) 



A 2 A 2 +A| 
A + l A 



/4(A) + 8(A) 

4(A) - 8(A) 



-li C = 



[2A 2 +2A A 2 +2A"| 
A 2 + A + 2 2A-lJ 

[2A -A 2 ] 
La 2 -A -ij 

Ta* + 2A 3 + A 2 + A A* + 3A 3 + 3A 2 1 

A(\)-B(\) = 

L A + 2A 2 - 1 A + A + 2A 2 J 

f2A* + 3A 3 +A 2 +A 2A 3 -a| 
L2A 3 +.3A 2 + 3A 2A 2 J 



2 1 

5 -2 

5 -l" 

9 -3 



P L (0 = 



■ E -;] 



Bg(C) 

Q g (C) 

B L (C) 



I] w*<o ■ [ 17 5 



+ 1 A 

2 A 



(r) 



3 -1 

-rl 



8^(0-^(0 



3 3*1 
3 -3] 

■ [-: 3 
[:-:] 



A L (C)'B L (C) 



8 £ (C)-^(C) 



[;- 



<?(A) = 8(A)* -4 (A). t P(\) = 4(A) -8(A) V 

v^jin > n ir» 'v^ J»>— * (A) j a (a.) cjiT i^-a 



<?i(A). «i(A); &(A). «2(A) oli>JLI jt t .uJ j^jl ^ a (A) , A (A) cli^uJLI 

(23.8) , (23.7) jcWUl 



4(A) = 



/4(A) = 



[a 2 + 2A a "I 4 fx a! 

r -a 2 +a -a% 2 a +2 i p., -n 

[-A 2 + 2A- 1 1 j L X_2 J 



(') 

(v) 



>4(A) = 







2A 3 


- A + 2 






A 2 + l 


1 3A-1 




5(A) = 


2A 


A 2 A + l 






A-2 


2A A 2 _ 


~3A 4 + A 2 - 1 


A 3 - 


1 


A 2 -A " 


A 3 - A 2 + 1 


A 4 + A 2 + 2 


A - l 


A 2 + A 


A + l 


2A* + A - 2 



A - 2A + 1 
A 4 + 3A 2 - 3A - l 



A 4 + A 2 + 7A-2 5A 2 +2A + 4 



3A 3 + 2A + 2 
A 3 + 2A 2 



4A 2 + 6A+ 1 
A 3 + A 2 + 8A -4 



(r) 



S(A) 



A 2 - 2A - 1 A 2 + 1 
A + l 
A 



A + 1 



A 2 + A A 2 -2A 



(a) &(A) = 
(b) Qi(X) = 



fr 3 • 

- 1 ] r 



i(A) = 0; <? 2 (A) 
i(A) = 0; <? 2 (A) = 



2A A- 
-A+2 -A 



A-2 A + A - 1_ 



~+ 2 ] = E 3 



(c) &(A) = 



&(A) 



(rf) &(A) 



«i(A) = 



&(A) 



* 2 <A) 



-A+l A 2 +3 -A+7 

A 2 -l 3A+5 -3A+2 
2A-3 A A-6 

A-l A 2 2 



Ri(A) = 



-16A + 14 -6A-3 -5A + 2 
-21A+4 -2A+3 A - 5 
5A-7 10A + 3 18A-7 



A 2 + l 
-1 



A+l 



R 2 (A) = 



3A 2 + 6A + 31 -3A 2 -5A-16 3A*-7A + 8 



A - 3 
-2A - 1 



A 2 - A - 1 



-A 2 + 4A - 7 
2A 2 - 2A - 1 



81 A + 46 -12 A - 16 -85 A - 23 

4A - 1 ISA -9 12A - 5 

-9A - 8 -7 A 17 A - 2_ 

3A 2 +5A + 31 -A 2 -A-4 2A 2 -4A + 3 

A -14 A 2 -2A 2 + 6A-6 

-3A - 2 3 2A 2 - 2A - 2_ 

7lA + 46 -12A - 8 -A + 11 

-26 A - 30 11A + 6 4A - 4 

-15A - 30 2A + 4 16A - 16 



fl(A)= A/-c ^ * 2 (>•) = ^£ (C) j a) = ar (O :>U aLuj. (v)iij^"-t* 



C(A) = 



+ 2 A 1 fx 2 + i 3A + 1 1 

-3 A + lJ ' B(X) -'[x-2 A>-3A + 2 J 



JlTlii- n 



A(\) = S(A)-C(A) : —I (I) 
-4(A) = Q(k)' B(A) + fl(A). OjSOi^JU-ljII J^jijJVipjj R (X) ^ g (^) u^jf ( v ) 

[A 3 + 5A 2 -7A-1 A 3 + 3A 2 + 5A + ll [A +4 A +3 "| ["-9A+1 -A - <f| , 

La 3 -5A 2 + 11A-10 A 3 -A 2 -3A +2 J " [k-S A-lJ fi(X)+ [l3A-6 9A + loj ^ *~ 

A 3 - P 10 ] ^ = P 7 24 1 

5 7j [l2 nj 



IT 



g (A) jli J g (X) ulT, .jCf-LiL. jo^L*. j/i cJlTlil «'Ijftjf~ir 

. !>flii. g (B) j 

. k *** uli^LiX. B k j A k jt Vjf : jL_Aj1 

jli a ^ j^iT g (X) jtT, B = diagffii. B 2 fi s ) jlTlil J - u 

g(B) = diag(g(B 1 ). g (fi 2 ) g(B m )) 

. Ill <i jfcJI «j» - 1 • 
^ (X) - ^ (2?) ^ X / -i? jt ji- : ^1 ijj 

1^(23.9) i ojljfl B(X) &±S\ ^| jir i^j c " »>uJLI ^ Jja-^ 

o^-iiCiiicJiriiij ) cjiriii m ( X) j Tji>. u^si c of ^ . * (o = o airui 

. 5 (X) C J »>JLI 

pin AS &± j£ J F(A) OlTiilj A J Ul ^1 Ai, A 2 A n ^lij <it j^- w 

/(Ai). /(A 2 ). ..., /(A n ). ^/(^)J^U.M 

\\I-f(A)\ = c n \x x I~A\-\x 2 I-A\...\x s l-A\. 

\x { I-A\ = (x i -\ 1 )(x i -X 2 )...(x i -\ n ) ^cfeUI J^sJ tff| 

C(x 1 -\j)(x 2 -\j)...(x s ~kj) =X-f(Xj). j 



A = 



1 -1 

2 3 2 
1 1 2 



Jlc~i*lil f(A) = A* ~ 2A+3. Ji^U-'l^l o^jf _u 



WSJUJ S^sJ. VJC^ « llUb i^li-'l L^kJI j^. jf_ M 



A" ali <. y4 > v yLil ii >-J I >r. *i l***. X alf 1*1 *i\ ^ - r • 

. f (A) Jljas.V 

: Jut ./ ^yU-l jjteJ ^yi-i- ^ jjtf" a tf (/) ^ A( t ) [atjit)) »J - T» 



C = [cij] j\c^\S^ c ^ f t UAU)\A^) £\Mt) + B(t)\; (i) 

A(t)' B«) = C(t) = UyCOl (r) 3U *> ! ^^jI 

A(tYA- l (t) = I. iWJ J-c-l (J) yu j Cij .(,) = Ia tt (i> *iy<0. J-^f 



: > UU F{\] A(k) lo-V Si >-lt 
7 j / ^jJI ji^-JI jji SbLU < Hij ^JL cJiJ j j i tfjb rfJ i CryU" C# 31*UI ( I ) 

/ tfi ^-Jl (*) >^ »j k tjL* ji c-b i ] & ^1 ^ ( T ) 

>^dw >^ / ^ .juji j ^ c p [X] (X) A> w ^ v > j^u aui( r ) 

• *//(/(x> ) > ^ ^ i ^ ^ ji r (x) j y ^ ^ v > j^u sui 

f CM j*<sJjt a>-. Uu!_^ Lj£~ f[X] &Uj\ a^jsLiol j 
. yjt ou>— j^u ^ (X) jii f t v M(X)| = * #0 jiriii .n 

. Vjl o-A^" J-jU X S^L^ILij >tfV .ID 
Wl * ^[X] U^u (X) , a (X) t „ i^l^ ^ x oci^ & jja 

= K t • K 2 ... K t , P(\) =H 5 ...H 2 - H x x^j lit \,j 
B(\) = P(\)'A(\)'QM (24.1) 

: A_>:' 

. L'j ili ojfc <*\&x\ ntxn V jofl X c/U > L - ll i! ,IV 

^ ^| ii^l rUrt jji f ^ B ^ ^ A (JL) .| ^ y 

. j jjfl ^ ; N ^LI ^ (x) ^4 ^1 ilj^Ll r UII UbT ^ r jj s s & h*^ A (X) 





Att) 













A<A) . 





/V(A) = 








• f r (X) . . . 










. ... 



(24.2) 



... . . . 0_ 

/ 4+1 <A). (1 = 1,2 r- 1). fhj fi (A) 

h- jjJI j. i*,J.\ ^1 JSJ (Ju-yi 4 jLiil ^U)l jli (24.2) Jl r VJI /I (X) !a- V ii^*-*. L.jl* 

Jlij N (k) J s LrjoJI ^.A 1 ^' >*U J5J ^1 djLill ^UJI ^*r>s ^ J f 

Ujoli J* W •=»' >-i | JSU ^1 il^ill ^ISJI jli f i+ t (A) ^ fi (X) JT AT (X.) j jl 1* 

: >» 4 (X) J JULjiV (X) J s 

g 5 (\) = /i(\)-/" 2 (A)'...-/ s (\), (s = 1.2 r) (24.3) 

ii J - 1 * -4 (X) jt j-i jill 

/V(A) = diag(A(A), A(A) / r (A), 0) 

/V X (A) = diag(Ai(\), MA) MA). 0) 



(24.3) • 

£s(A) = A(A)"/ 2 (A)-...'/ s (A) = Ai(X)"A 2 (X)-...--A s (X) 
« / 2 (A) = fc 2 (A). jj£.£***i(A) = A(A) = MA), « 2 (A) =A(A)-/ 2 (A) = A 1 (A)-A 2 (A) u^lj 

: ij* &> (X) = 1 i^i/ 1*1 **l* ; JJ-{ 

^(AV^.^A) = / S (A) = A S (A), (,s=l,2 r) (24.4) 

. A (X) 5JJLlS > uLI ,y x^j J£i; (24.2) j 5i_^Ll N (A) Hji^Uj^ .VII 
• [X] Js- J»l£J <_JJL> iJ jJl* *e.jJ~ o jSJ L-lkJI <r^c- ott^U. jli IJl£» j 

: \ JU* 



-4(A) = 



A + 2 



A + 1 



A + 3 



A 3 + 2A 2 + A A 3 + A 2 + A 2A 3 + 3A 2 + A 



A 2 + 3A + 2 A 2 + 2A + 1 3A 2 + 6A + 3 
gt (X) =» I A (X) (^U) jB .JuJI oli ol ^1 ii j^til ^UJI jl ^1 ^1 j} 
IK*, . g 3 (A) t i|4(A)| = A 3 +A 2 . jTj gj (X) = X y> A (X) OU-JI olS ol >^J ^1 ilJLill r lifl 

: jl (24.2) 

A (A) = gl (A> = l. / 2( A) = g2 (A)/ gl (A) = A. / 3 (A) = g3 (A)/ g2 (A) = A 2 +A 




N(A) 



10 
OA 
A 2 +A 



j~I , JT ^ A (A) =/ 2 (A) = .., = ^(A) = ! oli r Si * A(X) = I OlT IS| . ^" (X) J 



VII o>J 

lib) aiT.iii y f [X] > ^ifc. f a ^ „ ^ x u^ojZ .vm 

/ifA) = lp 1 (A)} <7 »} P2 (A)^...{p s (A)}' 7 « t (t = i,2 r) (34.5) 

tt/c^ii , /"[X] ^Jl^^li^joL^^l^^ol^T Pl (A),p 2 (A) Ps (A) ^ 

. / S ft + , ,y Oli / /+ , (X) (X) it U j£j j >Lil J.UI au.1 .i. J J^j 1^ o>i of & 

(1 = i,2,...r-l ;/ = 1,2, ...,,) ^ 
. A (X) J F [X] > (Hi ^ (24.5) j ^ Jll {pj . (X){ 7tj ^ ! j.,^ 6 , 

^ PJOA ^41 *U^*l > t 10 i^oll ^ ^ (X) x *>ui 0! ^ 



1 
1 

(A-1)(A 2 +1) 


00 






(A-l)(A 2 + l) 2 A 

(A-l) 2 (A 2 + l) 2 A 2 (A 2 -3) 



L 



A (A)' = l. / 2 (A) = 1, / 3( A) = (A-l)(A 2 +l). 
U(\) = (A-l)(A 2 + l) 2 A. / 5( A) = (A-l) 2 (A 2 + l) 2 A 2 (A 2 -3) 



(A-l) 2 . A-l. A-l. (A 2 +l) 2 . (A 2 +l) 2 . (A 2 +l). A 2 . A. A 2 -3 

: r juu 

(A-l) 2 . A-l. A-l, (A 2 + l) 2 . (A 2 + l) 2 . (A 2 + l). A 2 . A. A-^. A+^3 

X 2 -3 JjLcjS^ 

(A-l) 2 . A-l. A-l. (A+i) 2 . (A+0 2 . A+». (A-i) 2 . 
(A-t) 2 . A-i, A 2 . A. A-v^3. A+v^3 

: ( ju, 

: ^ Ul vjlj U>UI if jJI oliiojll /< (X) IvV «>UJU^! r l^iJI j! ^^AJ 

A 3 . A 2 . A. (A-l) 2 . (A-l) 2 . A-l. (A + l) 2 . A + l 

.Li, j^UJI _^rij. ii ,ii ; >ii.^JI ^ jf 

: rftSJ,ty r !^It iljLUI ou>UU j / lUV 

/ 8 (A) = A 3 (A - if (A+l) 2 
dj^if ff 5 (\) j Jti jl- «j/m r ijjai j. ji* / 4 (x) 

/*(A) = A 2 (A -if (A+l) 



/»(M=/l(>-)=l 



j sj/ii r ijjai j.- ju, ojSii / 3 (X) = X ( X-l ) s>M v 



*(A) 



1 
1 o 
A(A"-l) 















A 2 (A- if (A + l) 



o 









A 3 (A-l) 2 (A + l) 2 



nv 



a- j£j iijiiii r uui ou . yjl ou^l*. v > j-u p(X) oir tij <;T ^ _ , 

Oj ,4 (X) _J j i^jaJI ili UjjLI oljjULI J£J ^1 iJjLiil ^UJI uj j> P(X) . A (X) J s i- jail 
. # JbUI SJ^I iU>-ll P (X) l^i 0^. JJI P (X) .A (X) oVU ±ii jcj T ^j^Ji 

VjJI J* 5 (X) it »Jj (X) J s irjJJI R (X) of 

Jo^il) U_> jjt 01 t /> (X) = Hfj jc^ij . R (X) ^ *J /» (X) . A (X) J j 

UJj J? (X) J>>^ <>• 0^- u- J^Li of (ii) Ulj jcJiI 0>b £ (X) iJji ot (i) U, y> A (X) J* 
jj » 5(X) = if (X) bj& (i) <IIU j . R (X) j ^ V >T R (X)*J~j» ^L, jt (in) 

f>*. t JjUVI JL>L 4 ^L, 5 (X) £»Ji (in) SIIU j Ut 5 (X) = — (X) o^j (ii) <JU-I 

• A (X) J s ir jjJI cr- j*T 
. 5 (X) = fc/f (X) ,t 5 (X) = R (X) LJUji* Cr^i P (X) = H t (k) tf\ jc*l 
: v"^» oVU.lj.S-U, ^ (X) Oj£j P(X)= /fy (/(X)) T^t j^i 

f (X) v> J-l*- R (*<) j^L- j. j Jl .Ju-ii (ii) <. jjJJ ^ ^* If i? (X) Ji^Jl Ii* ii Ji (i) 
■ * (X) j £>l j * >T ,ju* v> J*»U J?(X) ^^l* j. ,ju* Jl ^Ju^j (iii) H (X) . j t ^ { 
: o^i (iii) SJU.I jut S(X)=R(x) j^. (ii) j (i) jdU-1 j . R (X) j 

S(X) = R(k) ± f(\)-T(\) 

. A (X) J j i»- jJI ^i-*. 7* (X) d**- 

iu^. Ol>-J. j> P (X) . A (X) J S ^J4JI g^. jTut J_^' l4^j 

olTliJj^ (X) J j VjJI ^li ^^11 ol >-ll JSJ ^1 flj^ll r Ull g (X) olT lij . A (X) J J 0> 
fti g(X) Oil OjXJP (X)-A (X) J -S VjJI ly^l ^1 JS^J ^1 i3 ^iil r UJl ^ (X) 

B(k) = P(\)'A(\) ot , gl (X) J 

g(ty gi(x) of iii & gxij ijjf ciijj^ j^i^. ^ p" 1 ( \^ , ^(X) =/ ,_1 (X)-ij(X) o^i 

^i(X)=g(X) ufj 

^1 r w ou yjt oii>u ^> >i^ ^ <2(X) j P(X) iiTii] d&ji-x 

J5J ^UpSI il^ill r UJI Lut ^ P(\)-/4(X)-()(A) J s -*rjJi\ oli JSL/ 

. A(X) J ^ oli ioJLI 

f > J-lj- ^ g'(X) j C'(X) = 9'(X)* fi'fXl Ol U C(X) = S(\) • Q(X). j B(\) = P(X)M(X). jt ^^iJ 
JSJ (JiP^fl iJj^il r W y, C (X) -J s irjaJI oli iu^il J$L' ^1 4^1 ^UJI OU t U,t cli^Lc 

C^" (X) J j U jJI oli 1« JLI JSD ^1 djLill r W\c£ij B' (X) J j VjjJI cli l^jil ol>uJLI 

* (*■) u- v-y^ ^ . * ipj* a- ca> oi>u*. ^ ^i d jiiii r u« _^ 



. /( (i) J J V>tJ! ^ 3~>l ^l>-ll JSJ ^1 d^ill r UJI 4-ii j* C(X) = P(A)* <4(X)' G(X) J 
o*.^ LL!>-I r vJ 1 J* j ^ (A) = [ a,y(X) ] J&UI ^ Ij-. *if Jf ol > - r 

7i(A) ... ... 
f 2 (\) ... ... 



iV(A) 



o o ... o 0_ 

( , = 1, 2, r-1 ) ^f i+1 (X) fiifi (X)j k^h fi (>-) i^- 
a n (A) jbal-l j^-J ii^L-xllj (1,1) ^yij y-^M-u 




(r) £>JI <jt ^ 



^ (X) 



A (A) 






5(A) 



JT ^ a u (A) ut »J ( I ) 

: JS^JI Jl A (A) i^ULI J>* 

(i) 



/ 1 (A)-a 11 (A) ^ 

J^.V Jj^l ^..-Jl ^ s^j* a t j(k)o\j A (X) & pSfV ^(A) ul > >J ( v ) 

: ^jSJ ot TtJ-aiHj* I o^kJt Jj bUL.1 lu&c . fln(A) J* S— iJI 

ay (A) = <7(A)an(A) + r 1; -(A) 

j^-Jb q (A) J*»U- j fj\ j^wJI ^ £>J , o u (A) j. Jit ij-ji ^ (A) i-*- 

Jjjjc *LL^ J~cJ . r ly -(A) y i>«Jlj J fi\ ^-i-JI j ^l^ll ju-lU j-^Jt ^ J j^fl 

jlT lil fln(A) ^r-«J (1,1) j i jo JjJlXjj Ua*-1 j jr .«i«Jl ^ t £>JI j* 

a* ' "^Ij (0 > >^ LJli A (A) JSU icli a lx (A) j^l 

. (1,1) ^jiljat jill ^ 

fl/^A) ut,»J L;U VJj (i) Jp J-rf J Jl «i>n luU .4(A) ^*JT ^»i«JUJi* ISI 
^u«ll ^ ^kJ a 17 (A) = 7ij(A)- an(A). 3 oil (A) = 9 ii(A)> an(\) j! ,»iJ . Ou(A) i*-iJI J-i V 
aij(A) - qii(\)- ai j(\). y-j a n (A) y >-JI la* j] . J j^/l ^Ju-JIj q n (A) J^*^ » 

j*s -cSJj jjjj olT LT fln(A) je. J-JI l-i* ul . J j^fl ci-JI J! i ^jJl IS wi-Jl O^^i-iJi . (A) J* 

a iX)- qil (X). fll/ (A) + a v (A)=a l7 (A) + ^i/Aijl-^^A^o.^A) 



(jyi) >J u^- t jjuir *cj (X) > -u-jyuu a n (X) >^-a j^u > u* of u 

-r*i^" Ujbic jJt *>U-I oljjiT ^k-lj *>u- jjtT> J-^ > SiJJI .a* e b- . a u (X) ^ 
«« (*) > J- Li ^.liil y\jL\ j- jjjk jjp ^ ^ ^ V flr tl (X.) 

• (i) > a* J~-*J ^ jr ^ 



/i(A) - 





/ 2 (A) 








C(A) 



•AW(Hi/i (*) ^ * (X)^-W ^» 4 r UUI (X) j B (X) <>. J£J r U /,(X) ut u 



/1(A) 



A + 2 



A + 1 



A + 3 



A + 2 A + A A 3 + A 2 + A 2 A 3 + 3 A 2 + A 



A z + 3A + 2 A 2 +2A + 1 



3A + 6A + 3 



: >J-rf Jj^fl j^JI Jlill a> *JI c >j Ol a« . r iJl-J (i) <WJI > Jlij (1,1) ^ J\ 



-4(A) 



1 A + 1 

A A + A + A 

A + l A 2 + 2A+l 

10 o 

A A 3 + A 

o o 2A 2 + 2A_ 

: i>j& la£» j 



A + 3 
2A 3 + 3A 2 + A 
3A 2 + 6A +.3 



A + 1 
A 




A + 3 " 
A 3 + A 
2A 2 + 2A 



V °1 

Lo B(A)J 



X B (X) ^bJ (Jip^/I iljliU ^UUI tf|l i 




A 




A 3 + A 
2A e + 2A 




A 







2A 2 + 2A 




A 







A 2 + A 



-4(A) 



A - 1 



A + 2 
A 2 + 2A 



A 2 - 2A A 2 - 3A + 2 A + A - 3 



A 2 + A 



A(X) ~ 



1 A-l A + 2 

A A 2 A 2 +2A 

A - 2 A 2 -3A + 2 A 2 + A-3_ 

10 " 

A -A - 1 

A + 1 



1 A - 1 A + 21 
OA 
A + 1 



1 
-1 -A-l 
A + 1 A + 1 



10 
OA 
A + 1 

1 
1 



1 
1 A + 1 

.0 -A 2 -Aj |_0 A(A+1^ 



«i»(-D; H ai (-\). ff 3 i(-A + 2); AaiC-A + l). K ax (-Ji-2); H Q3 (-l); . jj^i ^^ji jL-t-L .Ji., 

Kaad); ffsaCA + l). ff 2 (-D; K 3 2(-A-l). K 3 (-i). 



= «i (*)«<(!/*) = ff ii (M))-/^(-/(A)) = /. : jl j^-i 
uiriij ^ Ujl v > ^ j£i « i-^ j. A (X) Ijl.* it J** - v 

. j? IsjU j /< (X) | ( -Lii jlS'l ij j ) 

- > j ^ (X) l ( ii» oir ) 
(usi ^ir jjit iij f [X] f[X] > o^jli ,4 (x) u-v c> *t ^ - ^ 

. ijJjt Cli^i.*. ^tji J^U y< (X) 



4(A)- 



1 _ 



4(A) 



<?<Ar/>(A) 

A + l 
1 

2 



1 
A + l A 
A+2 A+l 



1 

A-l 

-A 



A + 2 
A 2 + 2A- 1 



-A-l 
-A 2 - A + 1 



-A -3A-2 A +2A+1 



A 2 +A 
2X 2 - 2X 

m 

A 2 + l 
A-l 
A 2 



(') 




X+l 




-2 


X 2 


A 2 + X + l 


&K — tK + 1 A - 


- 2X 


X 3 


X 2 -X-2 


3X 2 -7X + 4 2X 2 - 


5X + 4 X 3 -i 


_ X 3 +X 2 


2X 3 - 2X 2 X 3 - 


2X 2 


X 3 


X 2 + 2X + 1 


X 2 + X X 3 +X 2 + X- 


1 


x 2 + x " 


X 2 + X + 1 


X 2 + 1 X 3 




X 2 -l 


X 2 + X 


X 2 X 3 +X-l 




X 2 


_ x 3 + x 2 


X 3 X* 




X 3 + X 2 -l 

m 


"x 2 + 1 X 2 


+ 3X + 3 X 2 + 4X-2 




X 2 + 3 " 


X-2 


X-l X+2 




X-2 


3X + 1 


4X + 3 2X+2 




3X+2 


X 2 + 2X X 2 


+ 6X + 4 X 2 + 6X-1 


X ! 


J + 2X + 3 





1 









A*-A 







A 4 -X 3 



(r) 





1 







X-l 








X 2 -l 



X 2 

o 





X 2 -2X + 1 





X + l 



10 o 
1 
X 2 (X-1) 2 (X + 1) 



jsj s^ii ji^j vyu-i *u.$i j~.jhj*V J* y^i r «>ai ^1- >r 

X 2 -X. A 3 -X 2 . X e -2X e + X 4 ( t) 

X+l. X a -1. (X s -if. (X 2 -l) 3 (v) 

X. X 9 + X. X 7 -X e + 2A 8 -2X 4 + X 3 -X 2 (r) 

X. X 3 + X. X 5 + 2X 3 + X. X e + X 5 +2X 4 + 2X ; ' + X 2 +X (*) 

X* X s . X. (A- if, X-l, X-l 



X + l. X + l. (X+l) 2 . (X+l) 3 . X-l. (X-l) 2 . (X-l) 3 
X. X. X 2 . X 2 + l. (X 2 +l) 2 . X-l 
X. X. X. X. X 2 +l. 0?+lf. (X 2 + l) 2 . X+l 



(') 

(v) 
(r) 

<>) 



(X-l) 3 . (X-l) 2 . (X-l) 2 . X-l. (X+l) 2 (r) 
X 5 . X 3 . X. (X + 2) 5 . (X + 2$\ (X + 2) 2 (>) 



X. X. X + l. X+2. X + 3. X + 4 
X 3 . X 2 . X. (X-l) 2 X-l 



1. 1. 1. 1. X. X(X + l)(X+2)(X + 3)(X + 4) 
1. 1. 1. X. X 2 (X-1). X 3 (X-l) 2 
l. 1. X-l. (X-l) 2 . (X-l) 2 . (X-l) 3 (X+l) ? 
1. 1. 1. X(X + 2f. X 3 (X+2) 4 . X s (X + 2) 5 



(') 
(v) 

(') 

(v) 
(«r) 

(*) 



TTT 



{ 



£>*i + (D + l)* 2 =0 

(D+2)*i - (D-l)* 3 = f 

(D + l)* 2 ♦ (D+2)* 3 = e* 

J 



D D + l 
4* = D + 2 -D + l 
_ D + l D + 2 

: y/H o^sJ) aj I^JI ^jj^L ^U-'l JvaiJI j i SjUl j£i ^ j£i *UL taj r jUJL. j« 

*i 2 (-D. #i<-D. K 2 i(D + l), H 21 (-D-2). fl 3 i(D + l), K 23 (D). tf 23 (-4). K 2 <i). K 32 (5D+7), « 32 (-iD). 

ff 3 (2). K 3 (l/5) 



-1 

5D + 6 1 -4 

-5D 2 -8D-2 -D 4D + 2 



1 i(D+l) -j±j(5D 2 +12D + 7) 



- i(5D 2 +7D) 



-1 -iD 
Z D ^(5D 2 +7D + 2) - 



1 
1 








d 2 +|d + £ 

3 5 < 



Xi = 0, y z = t - 4e*. 



(D 2 +|D + i) y3 = 6«*-l 



y 3 = if ie -*^ + * 2 ,-t + l e t _ 5 , 

3 4 



vi = 3C ie - 4 */ 5 + - |. 

2 8 



*2 - 12C ltf -**/ 6 + C 2e -«- I ^ = -2C ie -^/ 6 + ;U* + I 

& 3 4 



: Ji U UU^ LJ* J^. (24.4) *jj ^\ l *i 

. 4£>ai U^-b*^ A, / - D J SJj^l r -l > i)l jliSijJja^U*. Z> cJiriil.I 

: SJLJLI j 

( Ju» cJlTlil j) cJtf lij \c} F J* u^li*. F > Obi^. j n if jOJI obo^ 5 j ^ ola jju*. j ^SJ .II 

II j I J<ZtJkCl\ 

A/ - AJ (J«ii olTlil j) olS"lil *tj<£ ii ji-J, ij-UL. c F 3* y«j « *T jJJI J* .4 io_^ ii jJl^a b j£j .III 

• f ix] li ^> : - y ^ ^-ij* 

. A J igfXU c»l j;icSi i XI - A J Sjgfe^Ji >I^JI ^ 
. ikJI d-*- j£i P(\)-(\I-A)-Q(\) ojZ,^ ji Q (X) j P(X) &i 

diag (ji(A), / 2 (A) A(A)) 

\P(X)-(XI-A\.Qa)\ = | P(A) | • | Q(X) U(A) = k(X)-f 2 (X)-... fak) -:tfMj 
: ^ j | P(A) | . | <?(X) | = l ^ ' j // (*) j * (X) I* 

A / - A J i jjii.'Slll J-»U fl *»-jJJl J> J /4 >J.I 3 j4<U jjiT <j| - IV 

m = ojS^ iujc UJI i»->iJl w (A) ^1^1 ajJ-l jjJT .n 5»-jjJI oli ^ (A) = I jj-it 
( >4 iiji^J t j^A aiJ Hit m (A) ) . J tf^uJI iJjUlI m (A) = ^ J ^1 j^I^S* 

/n(A) = A-<%; oli ^=Oo/ olT lij (i) 
m(A) = A 2 - ^A - oq ; oii /I 2 = ^ + q^, jSU j a JSJ # a/ jlT ISJ 00 



4 3 = M + b , a JSL' ,4 2 a/i + M olTliJ (iii) 

m(A) = X 3 - - ajX - Oq : oLi 

.... 



•[Hi] 



: ^ . J;*.;-- A - a l = b'\ jjl J- 



9 = a x + Oq, 



9 8 8 
8 9 8 
8 8 9 



12 2 1 

ai|2 1 2 + Jo 1 
2 2 1 1 



( s - 



8 = 2a x 



: -W» oli^^-dl ,j> Jf Jj^l ,Ju*|| j. O^J^I 



jt ot lu&c /4 2 ^U*. _ r aXt- j£J Ji*^; jf ( JJ ) 4m j . Oq = 5 j a, =■ 4 J 

A 2 - 4A - 5 V^IJI ^1 4 2 = 4A + 

/U) = ott F > J /(X) olTj F > « "*-jjJI j. ioj- /f cJlf lil 

/(X) JWJ A J m (X) J^H ^jaI-I .Ui jlT lil j )jlT Ul 

: r iiLii j 

/« J f n (X) ^Ltlll jrUs-^JI n VjoH^ ,4 i^-i^LJL m (X) Ja^FI 4j 4J.I jl .VI 

: i & «JU /„ (X) l+IT r i" ftA), / 2 (X) / n -!(X) ^LiSLI ol uj Lc 

iA-lj J-Ijpj >4 J jifll ijjO-l >tf v > J^U j* A J £ (X) jJU a>U.I jjiT jl .VII 

w (X) J 



( Jm* «jIT lit j ) jlTiil t_» i^Li- 5J jt /» *». jjjl j,> >t iu^. 4* ji^j. »>*ll ** ^i^J u] .VIII 

. Jm* oL. "*J^ J*l v4 J m (X) Ja^II 3jai-( jjiSJ 

Tj»i.V U ( Jti» 015* lijj ) ulT Ijj \f» t ***** j£ n Uji ^ j io^. >4 *i ja~*a d j& .IX 

m (X) Ja^I j yJ-l jjiT Jli 4 ^J3I > m 2 (X) j m^X) jruJ^I ija^ Ijjsf fl 2 j fi,J jlTlil .X 

«l 2 (X) j /m,(X) J ilJLsJLI ^ULI j*. D = diagffii.Bs) ^Ul ^j-jJI 



»M» F [A] ^ Jij^U sU j* j i^Ls. ^ gl (A). g2 (A) g.a)^ .XI 

A j I = ig ; -(A)i a; ", (/ = 1. 2 m). . ipJUjjhji*, Aj J 

<f>(^) = lgi(X)} ai -{g 2 (A)! Ui ---{g )R (A.)} a * Uo^i fi = diag(A lt A 2 A*) oli 



g<*> = £(A) = A" + ^. 1 A n " 1 + ». + t^A + o (25.1) 
= [-a], if g (A) = A + o (25.2) 

jjSi 1<B 



C(g) 



0.1 
1 




















-°o -<h -<h 



(25.3) 



1 o 
1 
_a n-3 ~ a n-2 -°n-i 

: J|U| SJLH j^jc 

^ (X)l~cJj Jub^LiO*! ^^Tj >/ ^jjsf g (X) tjj^jtSLi C(g) iy Jl VjJUJ i)[ .XII 
. ( v bfll li* j J^c-L. (25.3) j S^l y^LJLl J ^jl* C(g) J*y? ojjAb >J> ) 

• ^ &(A) = (A-a) n . --i; ^t^- ^ V ^ > <i^. ,4 .ulTliJ .XIII 

a 1 ... 0^ 
o 1 ... 



i <„ cjir i si < / = 



... a 1 
... a 



1 ^JIT lij j = [a] (25.4) 



4!jlx» J3L*» 



C (A) ^ 7» (X) uJili ^ lv V U>~ Jrjj *jl Jl 1 1 J-iflj. . VIII i>JI JJ ULX-I ^j, li* 61 



P(X)-(XI-A)-Q(X) = A/-B 
P(A)-(A/-<4) = (A/-B).^(\) 



(0 

P(X) = (Kl-By.^Xy + R ± ^ 

Q(*> = Sj(A).(A/-S) + * 2 (Hi) 
Q~\X) = S^X)-(XI-A) + « 3 (iv) 

: (0 J ^J-iJ - A j,* 1JU- R 3 j R 2 j Rj 

(kl-B)-S x (k)-(\l-A) + R^Xl-A) = (Xl-B) -&,(A)-(A/ --4) + (Xl-B)R 3 

<A/-a>l%(A)-$rfA>J<A/-^) = <A/-B)* 3 _ « l( A/-^) (v) 

* $i(A) - S^\) = o j_*£ I-ISC* j 
(A/-B)K 3 = R^A/ - A ) (vi) 

Vj* trf VWI VjJI ,> jav v» 00 vj>« jjSL- iyuii iiu.1 j » 4rfi 

: •»-* (vi) j (iv) ^ (iii) b~u*-l lil 

' * 9(A) -e -1 (A) 

= 9(A){&,(A)(A/-/t) + fl 3 j 

= Q(X)-Sg(X)'(Xl-A) + {&j(A)-(A/-B) + R 2 }«3 

= 9(A)-S,(A)-(A/-^) + ^(A).(A/-A)Jt a + ^K, 

= 9(A)-VA)-(A/-^) + ^.Ri^A/-/!) + /? 2 J?3 

1 - K 2 Jl 3 = I <?<A) - S,<A> + SjKA) ♦ /fx l(A/ - >4) (vii) 
(vii ) cr oj^ i-T Ul mi j «}? dlij / = R 2 R 3 , Qfa.SjX) ♦ 52(A)/?! = tfM j 

* : (vi ) J* g=*S-ij 

XI - B = R!(A/-/t)« 2 = Afi^a - H^ii a 
Xl-B = A/ - Ajufe li£> j *, = ju A V U R 2 } R t 3 Bj A ot U 

P W j ^ ^5"/ (A) ilf, F > it VjJI ^ ^ 5i>i-M tf t j> AcJX \i\ : Jj L — y 



./(X) J Ui (A) J m (X) JA\ ^(Iti olTlil j) OIT lSi/(^)==OOU 

/(A) = 9(A) -m(A) + r(A) 

/(^) = + r(^) = r(A) 

m(X) '*tji & Ji* uli r (A) ^ olTtil u^l . r (^) = jl ^ /(/1)=0 u! ^ijJrt 
r (A) - o_£i j! Oil J*"* A J M j» m (A) o f j. .L^i LI jjfr 

. /(A) Jlrfi m(A) ulj 
/tf> = q(A). m( A) = o. j^. /(A) « ,<A).»(A). ^ ^ t ^loU jJ 
/«(*■) on 1 ^ 1 ->* » '*!-j*J- ^ m (A) J^l jjjj-l ^jl . j, l. p y _ r 

|A/-/1| = <^(A) = ^(AW^A) 

adj(A/-/l) = g n _!(A)-fi(A) 

. a-^IjJI ^ B (A) ^-LJ Ji^i iJ^i r uy| ^ 
<A/-4).adj(A/-/i) = <!.(A)-/ 
(Xl-A). gn _ l( \).B(X) = g n -i(X)-f n (X)-I | 

(A/-/!).B(A) = / n (A)-/ (i) 
/aU) = Oj£i XT v ^1 Jl bLL-lj / n (A) . / J r a A I - jT ^ li&j 

: ■ ^-i m(A) Ota*:' v J] 

/n(A) = 9(A) -«(A) (ii) 
: »Ui m(X).I J Crtij^j X 1 - A oli m (.4) = uf L- 
«(AW = (A/-4).C(A) 

(A/-A).fl(A) = f n (X)-l =. 9 (A)-*(A)-/ = ? (A).(A/--4).C(A) 

j 

fl(A) = ? (A) -QA) 

.^4 (i«) JJWOJ, ? (A) I J J B (X) j.^.^^ g(X) oltffl 

fn(X) = m(A) 

Jjt -e*"-** ^ ^ u *j*t g(X) ^ ay^i c ( g ) ol i 



TTA 



: ^ (25.3) J Jjaii^uilii 



X -10 
A -1 















°0 a l «2 



A -i 
«n-2 A +a n - l 



C(A) 



o-io 
o A -l 



JUJI >j*JI Jj^f ^ JJ 








A -1 
°n-2 X+o n _! 



* (*•> -r-s-H >- *t If * (X) C (*) J JUI ^1 ^uli | G (X) j = tf(X) Ol U 
1 j» G (X) J (n — I^jJB oli, ol>«JI J£J ' jjjlill r liJI uli c +1 j» G (X) j 

• f (X) J*?l -UajJU. jjif S^JU ji. Tiji^. C(g) of 

j» g(\) = A 5 + 2A 3 - A 2 + 6A - 5 j^CJ J ii >JLI - • 















5" 









1 











1 











-6 












1 











1 








1 















1 











1 





-2 


















1 











1 


0_ 






5 


-6 


1 


-2 






i(«Utf J3U, 



A*- 2A 3 -A 2 + 2A 
(A+2)(A 3 -2A 2 + 4A-8) 



10 

1 

1 -3 3 



(r) 



(•) 

( s) 



1 

1 
8 4-2 



A 3 + A 2 - 2A- 1 

(A 2 -4)(A+2) 
(A- 1) 3 



1 

1 

1 2 -1 



(') 

(v) 

(r) 



10 

10 

1 

16 



(O 



(O 



10 
10 
1 
0-2 1 2 



1 

10 

1 

0-10 

. «fr»^» Jf jta 11 - 2 2) 2 + 4<*12 021 + G~i Jjl A—[ay] *T jJ& (y> JT jl — Y 

1 J] t yUl j S*jl jfl <? (X) J>*l - A 

StUjJ (ii) j jjJL»j *>U.I <$jtf (i) c *U*t oli>L-il j£j - ^ 

. 5^41 *ij — »-5fi j (J . J) y^i ^^a, vui ( v . £ ) jj^il 

1 1 2~ 

1 1 2 





1 


2 


2 




2 


o" 




1 


1 


- 

3 




1 










(O 


2 


1 


2 


CO 


1 





(O 


5 


2 


6 


<*) 





2 





(') 




2 


2 


1 






_ 


1_ 




-2 


-1 


-3 










3 





4-638 
3-212 

-3 4 -1 -6 

-2 4 -4 
0-212 



2-3 1-3 

-1 -6 -3 -6 

-3 -3 -4 -3 

2 6 4 6 



(O 



2 111 

4 2 3 

-6 -2 -3 -2 

-3 -1 -1 -2 



(A-l)(A-2)(A-3); , i.j(A-l). (A-2). <A-3)I>^ V . £<£(A) = «(A) = (A-l)(A-2)(A-3). ( I ) 

A 3 -.l.«3 - . £ <£(A) = «(A) = A 3 : (v) 



A-l. (A-l)(A-2) 
. A-l. A-l, A-2 

A+l, (A+l)(A-5) 
. A+l. A+l. A-5 

A. A 2 -4A 
A. A. A- 4 

A+i. A 3 -A 

. A. A+l. A+l. A-l 

A. A(A+l) 2 
. A. A. (A+l) 2 

A-2.A 2 -A-2.A 2 -A-2 
A-2. A-2. A-2. A+l. A+] 



I .J 
I . J 
I.J 



d>(\) = (A-l f (A-2); (0 
m(X) = (A-l) (A-2) ; 

2 



<£(A) = (A+l) (A-5) 
m(A) = (A+l) (A-5) 

<*(A> = A 3 - 4A 2 ; 
m(\) = A 2 -4A ; 



I*) 



^ . t 4>(\) . A(A+i) 2 (A-i) ; ( j) 
l.j «(A) = A(A 2 -1) . ; 

I.J 



<£<A) = A 2 (A+l) 2 ; ( j) 
m(A) = A(A+l) 2 ; 



= (A-2)(A 2 -A-2f;( _) 
.« ( A) = A 2 - A- 2 ; C 



VIII 



VII 

m t (X) Ct\ ^ m^) = m(B 2 ) = , UjSi ul ^lko «(0) = diag(m(S 1 ), n-.(B 2 ) ) = o 0] : 

m (A) rn 2 Q.) j 

. XI ii>JI^- u 

. A: JJJI J. i£>ifl itjAw !i>uu J 



gr^u.i cjit tij.,) cjis- 131 * jjji^ ^1 ^ J ^ 

«il M jj^j ^1 iuLS+j n i-jJll j. 4 ~*»>jm ii^LJl wU-'l ^1 jl ( I ) ^^j- , i 

. 4_-.i^j SjjLi.1 ^»u:i ^i^^lj a VjOJ( v ) 

. (g)4i>Ulj ojl^Jt /| ii^i^LI Ji^fl j^ji-t >trj^.!_, v 

/n (X) JJ-Uy. * (X) X-X,- J.U JT ol j.^- , A 

VII ijkJIj. gOiijbJI .i» : ilijl 
(-4 -\iDq(A) + r/ = j^J r ^ ^ m(X) = (A-X t ) 9 (A) + r. ^1 ^ j\ J 

oir iii ssu j^sj g {A) ou x j .pj* ^ J g (x) air iii j, i. ^ _ T . 
1 -4 J Js^i^i m(x) j g(x) j P L.^iijj^ii r iai-( jMioiriiij) 

. rrj-illo- V J^-lj d(X)^l ^ j\ (/) : ^1 

. r y j-uJI vi Sj>JI j^x- \j d (X) = 1 ^ >l (ii) 

■ w (X) V jj Ji; 

Jy^l ^1 ^-^1 J. „ (X) ) m (A.) j >J J J ^i?^ ^ _ Yr 

■ Cj>j>. 

. jSiii B jA j, o^Sj-sl W m(X) = n (X) J ( I) 
* ^ obi>^ll o>i Jlij X ^.U ^ Oij, V U t^u j* olili i, (X) ^ m (X) it ( v ) 



TT1 



/4-n(B4).fl = (AB)-n(AB) =0. J B-m(/lB)./l = (BA)-m(BA) = : ■»*— M 
0(A) = \ n ~*lfr(\). ot j v<2f J Ojl jjJLI JjjJ-l Jj;i5J ^oJ^I > v <X) j 

B j A cJlTlij*! . J wU- U-iJ w— U. jjii-V 4^ Jf| of^^Li-t* 

£ J jut- V «o 0^, JT, ftpCgbW 



<ajsh ***** Ju«j3ii j&j* 

edit t J-UJI li* j 4-.^. . LTli SJjty r l_^(|_, !j5te ,^| j.,^, LA OjZ* F J» 

M-'j* 4 J«t»*l j (ii) ^ ^ oli ^ (i) Jf| iU>^ll jr 

. r mxn -wJI oli^Ull jslSS'L-l^ ju. CuL. Ubtj Jll j 

. A J^LUI c*\»jLA\ JSJ 5 jjJfl ^jjiUII j£&J! Lil oU>-JL! .4. j> ,4 J ^II. 

: ^ X / - A J ^IfcJl V JS^ ul dli 4« ^^iJ 
diag ^ 1 ' 1 »./i^).^ +1 (A)...../ n (A)) (26.1) 
(✓^) rfjJfl ^-UJI j£iJI (i = j,j + 1 »)■ ^ V jJI f.Q,) «_iU)l> jjtoitt J.U 

S = diag (Qfj), C(f j+1 ), ...,C(f n )) (26 2) 

Di = diag (1, 1 l - A< A >) J ^ OC//) o\ Jt.* L/li VLan ol^UI USjAdpjiJJ 
ujLUll joj ^ ^ o^UI ^ <J^ j^j . diag(D ; . , D j+l , .... D n ). j ^ 5 b ] & ^ ^ 

J ^li. S of Jf LA. 

dla S (1. 1 1. //A), /) +1 (A) / n (A)) 

: Jj L. J* L> ^ 4! .Ji j j£j j 

XLAJ jiijA^y^ HJJ oU>-J (26.2) ^SLil L ^Ji ^ ojZ A ^ SijJU. Jf j! / 

: 1 JO* 

/e(A) = A + l. / 8 (\) = A 3 + i, /lo( X) = A e + 2A 3 + i 



TTT 



Jg-* : ***** j-ai 



1 
G 1 
-10 



s = 



diag(C(/ 8 ), C(fg). C(/ lo) ) 
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1 











oT 
















1 













C(ho) 
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-1 
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"-1 


























o" 
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-1 
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1 






tAklj .(26. 1) j i*yi/ f (X) *J.| cAjg i j^i^y i>jfZi A J JjjJLI S*JU o! ^ 

F[\]: Pl (X),p 2 (A) Pt (A). JJI^^U ^^Ul^iol^^. / r |^l u? uj 

/t(A) = lpi(A)l** !*(*)!«*.. J Pt (A)|««r (f-/./+i n) (26.3 ; ) 

J^-lA. C(fi) Oll-Uj,^ ±r Jtsr \x j^-tf \ Pk (\)] q ki U6jS;j.U^ 



diag (C<p^i ). C( P ™ ),..., C(p 



4yj» JK-M : OSS*** J-il» 



-4»'^Ji>^ r ijiJi.ii ujji ^ii>^iioix+ i, x + i, (x + \y, \ 2 -k + i, <y-x+ iy, 

1 0' 



[-1], [-1]. 



[.: | 



10 
1 
-12-3 2 



-1 
































-1 



































1 


























-1 


-2 



































1 


























-1 


1 



































1 
































1 
































1 




















-1 


2 


-3 


2 



C (P) iv^JI «>-H J-^J LJU ^=1 OIT li] {p (X)}Q Ujl U-li F [X] > Jljit-jU Jbtfll jA j>J.I 

: Jdili 1 < q ulTliij 
C(p) A/ . . . 
C(p) M ... 



C q (p) 


















C(p) M 
C(p) 



(26.4) 



Ci(p) = C(p) i)\ ^Ul g (26.4) j ojl^l C?(/») S^UJ . Ijlw! U^L* S-iojfc 
J> ^tj 4^1 .^L* tfjLJ J^.- J^. ( 26.4) J a^jj d f k\ {p (X))g JSj^JH^a ^uii 



^ {/>(>■)}* J <*>-iluU C'(p) «L4J1 Si^l Ji^L-ll J^Ut* 



TT* 



AjuaM **-au vja : jj^uij 



Op) = 



C'(p) 





o 










/V 


C'(p) 
















N 


C'(p) 



















. . . C'(p) 
















N 


C'( P ) 






4^1 jJI l^j 









r 



<Vp> 



1 

1 -2 1 
0010 00 
1 -2 1 
0000 100 
1 -2 1 
1 



1 -2_ 

. II «>JI J jjtjJI JjiUll JSCiJI j «. J^l jw^fL UUi.VI jCe dpi) J «mUL- 

: fJ — "C U 4m J 4- 



J ji *i 



A ii^Ji X + h \ + I j \ 2 -X + I iijjl J> oli>JLI 0J 

[ -l] ^ ^ + 7 ^ J ^ ^ ^ T Jlill j 

1 



j- III ii>Jl j ol^II J^iUII JS^JloffUi-U^ 



-1110 
1 
0-11 



^ (X 2 -X+ l )* J 



-10 
0-100 
0-11 









-1 00 00 00 

01 00 00 

-1 1 00 00 
0000000100 

00 -1 1 10 

00 00 01 

00 00 -1 1 



aaLau *~au jl* ; ^ A gi i tftaUM j^. 



m 



* tf^l >y j i in S^ki! J ^ J^iUJI JfcJl W ^ l JJ >T ^Ul oLi,, HI j U 



o ... o o~ 












(26.5) 



. T SJt-ll Jul vil* J* JiiT . | F( X)»«-(X-^. J^l r UI>ULI 
J*™ J*** J i»W Obj jr JO HI 5,>j| J ^ijji J^-uyt JCUI j. Ul 5JU-I .i* ^ 

: e*. [(25.4) j 3^ /^1^.^(26.5) J ^1 Cq(p) otji^V] 

(*-«,)* J^T r U JT >Lu (26.5) JSCiJ 

A-i, A+i. (A -if, (\ +i f: yXI-A J JS~ >«J^I r I^JIuT ^^LJ 



10 
-i 



i 1 
i 










-4 



-I 



^1 ^'(JaioB' lijy )AIT ISJ 4if ^ IJUj ^ %J ~ A J 



rrv 



i^nu jK.ii : oxr**** j-iit 



Modern ^/gebraic Tfteo ries, Benj. H. Sanborn, 1926, *>j^ l> .JJi:" 1L> ju-^ 

Browne, E. T., American Mathematical Monthly, vol. 48 (1940). j ^ jl— JSUj ^jil U» jjy 



* (X) OIT IMj « « ^ /• > * „ 3^ <> ^ ^ cJlT lit 

JT«^I uM J i-Jl L;li g (^) . * = ^ ^. Jrfl VjJIli F [X] j *U J\ ^\ jf 

g (X) J t< *=j 

. X y> 4IUII Uj». JJI 5UJI ^oJ 



2-6 3 
1 -3 1 
1-2 



y = [1,0,-1 ] cjit ui . xm ^ ^ ^, ^ (/<J _ r } x = Q ^ 

. X+l Jj-UJ >i£J Ur^. y UjSLi M+/)y = jli yj AY = [-1. 0. l]' = -Y , 

. XM 1 JUtll j ojl jj| 
ji j»4u 4^. F > „ i-jJ" ^ W >4 ii>-J rfJ 4l J^JUJI JSli!\ s c& 

■ ^Jh>^* F y R 

RT'AR = S = «4Uf(^.C i+1 C„) ( 2 6 . 6) 

: ^t^y^U^, C/ jt»^. C f . C(ft) j> (26.2) j^U^ 4 J^if ^ ^ 



* » *4 



000 
1 

1 



000 





-c 
-c. 
-c. 



-c 

1 -c 



ts. 



: JiUj^ (26.6) 3^Jlj. 
R-UR = 5 = diag^-.C.^ C n ) (26.7) 



J&jM : c„jXM 9 %yt ^M 



( * = /• / * 1 B) Ci j Ri <tj* ^ Rj- Rj„ K„:a>Vl j. j=TJi cX* Ji R at »j . 

(26.7) L_bUI j. g^i-J . j. ^ 

AR = WyRj+i = W i .Jl i+1 ..'..,« fl ]dUf(C i> C J+1 C n > 

» [RjCj. Rj+iCj^ R n C n ] 

ARi = R^, 0-/./+1 ») 3 

■ ^j-J^^Ojfj Rit,Ri2 Rim J&Jb J; Uj-tejll Jt f IJ>1 

= [R ia . «i 2 R iSi ]Ci = [R i2 .« i3 R iSi . -f_Rikc ik ) 

t c 

j4/?{ = ^[/?ii,/?i2 ^i5{l ~ W^ti» ^i2» •••• ARi S ^] - RiCi 



R{ 2 = /i{ 3 = ARiz = ^Rii fy Si = i4 s * (26 8) 

j 

-i^ikKk - ^ (26.9) 

(26.9) (26.8) ^ oiu^k 

-l^c^A^Ri, = ^iRi, 

.J 

(A 5i + cis./l 54 " 1 + ... + c i2 A + cti/)«ii = (26.10) 
: jS^Jli (26. 10) ^ * >J ^1 C, 
fi(A)-Rn = (26.11) 
X^^, ol^il C>1 U = 0; (26.11) ^1 4^fc Z,- > /?,, J yJJ 

: 5Li_* +1 o^Si; (26-2) «i-)UI ji* JJIj JUc-llj n Imj* Jlf /? ;.u>f jl : jL-a^l 

^i.^i ^"^i (i=/./ + l ») 

A^iB U>t cj^" j ^(X). / J + 1 (A). ...,/ n (A) J-ljJI JJ ^-^1 > ^ SjGUyi *>J.i ^ 

: ^-uJ Lxu tfj 

. F jViij*.^ « li-rji 4»ij*i»jjLA .VI 
• ^ J* n Ji cli ^1^1 j£j ^? J> olS ^ JLU Uli X n (i) 



m 



***m *~au ^ijas jcjm : qj^ajij ^ j^a 



i- ^ ^Ul c U*. ^ Li ^ jr ( ^ill J>ll cii ^ iLU tm; 1^2 (iii) 

. . . u ■ &h J 



« - Uy.^,....^-^.. i Xn .AX n A 5 «-%} 



^ *MX = [l.l.l]'. A*X*[9.S.eY Jj&X*[l.Q,Q]';*A>j A 



1 1 1 
1 2 2 
13 2 



: y JLju 



Jl ^ X Jj M 3 -^ + /U = of ^ ^ ^-[I4.25.«a' = 5^-Jr. U..t^ 

: 'i_rf.L' f 3 (\) = m( A) =A 3 -5\ 2 + l = 0<A). 
("l 1 3" 

« = U.M,/!^] =015 

.0 1 6 



R~ l = 



1 -3 2 
6-5 
-1 1 



AR = [AX,A 2 X.A 3 X] = 



1 3 14 

1 5 25 
1 6 30 



R^AR 



-1 

1 
1 5 



= S 



. R- l ARmmS ioU! J** Sa^l ^JL J .-,1^-. Li 



^IjX-I Ji cj*^ X j A X = X bj£j Ar = [i.-i.o]' ; ^Ljj >( 



2 1 3 

1 2 2 

2 2 1 



: a JLju 



(u siLu >i) ^ j r u 4 it c < ^ Jj ^ j w (x) jj ^ ^ ., ^ X1 

U^^ Y. AY =[2,1.2]', A*Y=[U,8.8)' Ojte ^ =[l. 0. o]'.tfl idd 

«(A) = X 3 - 5A 2 - 3A + 7 = 0(A). JJ Y oil A 3 Y = [54. 43. 46]' .= 5A 7 Y + 3AY -7Y. 



4jL*B ^flb Jjjg ; a^,, 4rMlMll j^, 



L^t tf iJI a> U.| jjsO ^ «*d. 



jr 1 ^* = 



0-7 

1 3 
1 5 



[y.-4y./< 2 y] = 



1 2 11 
1 8 
2 8 



. v-^u > ^iai ^ *r u ^ (26.4) j o^i c 9 0o of ^ _ , 

J* M - W J i-jJI y j£j dj^li r uj| ^ Uj ± \ y, 

0(A) = \\I-C q (p)\ - \\l-C( P p - { p( A)}7 

III i>J!j ^IJ^lil! JSjJl ji A 4 + 4A 3 + 6A ? + 4A + 1. > 



Jj^/I r UJIj 4iUII 



-1 


1 





o" 







1 





o" 





-1 


1 





(v) 








1 











-1 


1 











1 











-1 




-1 


-4 


-6 


-4 



.i 



HI j II jo >Jl, jldU j ^UJI j£jlJ| o; 


A + 


2, A + 2, A + 2, A - 


-2 




-2 








-2 







1 





-2 


M 





4 





2 








10 


2 










1 


-3 










12 4 -3 




i^i jj 


III 


liJkJL jJLslI JSoJI 



: j. ijui.*)! A + 2, A + 2, (A 2 + 2A-lf, (A 2 +2A- l) 3 

(A + 2)(A 2 + 2A- l) 2 . (A + 2)(A 2 + 2A- l) 3 



U1 



aAJbU i^AU iuyU JSJH : jj^AJij J**! 
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I -2 1 
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ft 
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ft 
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V 






o 
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o bo 
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— * 
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V 
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V 
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A A 
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-14 - 


21 
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A A A 
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A 
M 


A 

u 








n 
U 


ft 

u 












A 1 A 
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ft 
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ft 
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ft 
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1 ■ 


-€ 


9 


4 • 


-fl 


-6 












-2 


3 




3 


-1 


-6 


-2 












1 







1 





2 


1 


. o. or 




A = 


1 


-2 







1 


2 















1 


1 




1 


-1 


2 


1 












1 


-2 




1 


1 


3 


1 












_ 1 







1 





2 






>< 3 * = [-3. 1,1.1.1.2] [1.0,-1.0.0,-ij'. jr. ^-[-2.1.1. l.i.i]'. : i*u» bj&i 

v ^ X *- 2 X * + 1 Jl X OX fx -[l.o. -2. 0. 0. -2]' = 2A*X - X; 1^ 



( ( ) 



(v) 



4iL&n ^.-nii iuy\i jtsja : jat^Hj u-jlji j-ai 



-4K =[-1. 0.1. -I.l,0]'j1j AT 6 h oUll «UJI ^Up £ IV- F = [0. 0. 0. 1, 0. 0]' *-dLI jl 

jjjJ-I vsjjifol Lt . A.M Jl '^sk Y ol J A 2 Y=Y ol\j . iLUI .a* X £ IJ*- 

VJb Xs ^fclJli : ^iLJIj^j ; jj^5\ JJ^J j£ 



ft = [ATg. ^^5. Afg, /4^e, /4 2 Afe, X 3 Aig) 



-1 1 -2 

1 

10 1 

1-10 1 

10 1 



1 -3 
1 
-1 1 
1 
1 
2 



1 o' 

1 
-1 
1 
1 2 
1 



JTMJl = 



1-1 

AZ =[3.0. -2.1. -2,0]' ^6 -J »-> Lsil j-* 1 ^ £ ^ J* 1 — Z =[0. 1. 0.0. 0.0]' : 

A*Z = [-1.1.0.0.0.1]' = -AX e + A 3 X e + Z; J *JG <t>r Cf <• *UJI ^L* Z g J«s— 

til . A.M Jl OUii- IT = Z - -4^e = [2. 0. -l.-l.-l.-ll'ojS^j M 2 -l)(Z-i4Jra) = J ^ U£»_, 

. ifjjA- 1 J>itiJI Jdll J*. L^I^j J*rf /? ^ ^-iii^L*. o^ot LiSCc A" s 4 *>*dl 1 4* UJbil 



* = [1.0.0.0. 0]'. 



A = 



-2 -1 -1 -1 2 

1 3 1 1-1 
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